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Ruthenburg’s Fire Alarm Telegraph 
System. 





The fire alarm telegraph system is of such 
universal application in most of our larger 
cities, that an explanation of its operation as 
generally applied, is not called for, excepting 
in very general terms. 

A telegraph wire is started 
from the engine house, makes 
the circuit of the town, on its 
way taking in the fire alarm 
boxes, and comes back to the 
engine house ; thus complet- 
ing the circuit through the 
battery. As a general thing, 
the closed circuit system is 
used; that is, a current of 
electricity is kept through the 
wire at all times, except when 
an alarm is sent in, when the 
current is alternately broken 
and remade by the mechanism 
of the box. In case this line 
from 
any cause, an alarm cannot be 
sent in until this break has 
been repaired. This has led in 
the larger cities to districting 
the line wire so that if broken 
one district, it does not 
throw the whole city out. 
The break may be approxi- 
mately located by the use of 
a detector and repaired. The 
gravity batteries used with 
this system are subject toa 
momentary cessation of cur- 
rent through the wire, which 
though not great is sufficient 
to make one tap on all the 
bells if they be worked from 
the circuit wire. This has led 
to having the circuit wire sim- 
ply working a small alarm in 
the house and placing the 
large bell striker and the bal- 
ance of the apparatus on a 
separate circuit to be worked 


wire becomes broken 


in 





by the operator. 

An open circuit is not used, 
for the reason that a break in 
the wire would not report 
itself so promptly, and as or- 
dinarily used, does not permit 
of ready testing for breaks. 
On the other hand, an open 
circuit consumes no _ battery 
material, except when sending 
an alarm, is capable of much 
more powerful currents and is 
So it 
will be seen that while each 
has its advantages, neither sys- 


simpler in operation. 


tem as ordinarily used is free from defects. 
In the 
circuit is used. 


‘‘Ruthenburg” system, the open 
If the wire is broken, it in- 
terferes in no way with the sending of an 
alarm. ‘The wire may be tested for breaks as 
If the 


proximate distance of the break from the 


frequently as desired. broken, ap- 


house is determined and the break repaired at 


leisure, because the break not interfering 
with sending the alarm, there is no im- 
mediate necessity for repair. The box used 


in this system is a very simple clock-train 
which operates to make and break circuit, 


thus striking off the alarm. 
The 


bell striker and house gong are 
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operated by new and novel means. The cur- 
reat from line wire, operates the air valve, 
shown in the engraving, which admits com- 
pressed air from the reservoir shown, to the 
cylinders of the strikers. The pressure 
operating upon the pistons, strikes the blow 
with the hammers. The valve having mean- 
time closed, the hammers fal] back, cushion- 
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Blue Print Process. 





By Ca.iper. 





Take 1 ounce citrate iron and ammonia, 
and dissolve it in 4 ounces of water; take 
also 1 ounce red prussiate potash and dis- 
solve in 4 ounces of water. Mix these two 
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RUTHENBURG’s FirE ALARM APPARATUS. 


ing upon the confined air ready for the next 
opening of the valve. One valve may control 
any number of bells in different parts of the 
house. 

The reservoirs are made in different sizes, 
as are also the compressors which accompany 
The strikers vary in size and propor- 
tion according to the size hammer they 


them. 


have to handle, which in turn is governed by 
the weight of the bell. 

The apparatus is made by Marcus Ruthen- 
burg, Cincinnati, Ohio. 


2 aR 
The prices of steam engines, boilers and 


machine tools are looking upwards. 


solutions and apply to the paper. Measured 
in the graduate (glass) I use { 
prussiate potash and 1} ounces citrate iron 
and ammonia, the prussiate being pulverized; 
this, with 8 ounces water, gives the formula 
by volume, which is ordinarily the most con- 
venient way. Of course it is rather approx- 
imate, but absolute accuracy in the measures 
is not of much importance. 

It will take about one hour to dissolve the 
red prussiate in the lumps it generally comes 
in from the apothecary, five minutes if pul- 
verized. 

This gives 16 to 18 sheets of paper, 36x25", 
the size of our printing frame. It seems to 


ounce red 
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{ $2.50 per Annum. 
SINGLE COPIES, S CENTS, 
OFFICE, NEW YORK, AS SECOND CLASS MATTER. 
make no difference whether the water is dis- 
tilled or not, provided it is clear. 

It is wellto have the darkened room as 
warm and dry as possible; the quicker the 
sheets dry after coating the better they seem 
to keep. 

Kept in a dry, dark place they will still 
make fair prints when two months old or more. 

When first coated and dried 
the paper has a cream or gold- 
en color. If otherwise, the 
chemicals are not good. Ci- 
trate of iron should be fresh. 
A little of it can be ordered 
from the manufacturers; that 
in apothecary stores is often 
stale. 

If it is desired to keep the 
mixture, put it in a bottle 
covered with yellow cartridge 
paper. It seems to keep about 
as well mixed together as the 
two solutions separately bot- 
tled. 

To coat the paper 
several sheets, say } dozen, 
one upon the other, and have 
two fine-pointed awls with 
which to pin the upper edge 
of the 6 sheets to the drawing 
board. The latter should be 
slightly inclined so that the 
fluid will tend to flow to the 
bottom of the board. 
take bristle paint brush, 
either round or flat, flat is 
the best, if the latter, say 3 
or 4 inches wide. Have the 
solution in a crockery bowl, 
and dipping the brush in 
about half way draw it a little 
and then begin to coat the 
paper by drawing the brush 
horizontally across the sheet, 
beginning at the top and 
working gradually downward, 
keeping the paper wet all the 
time with the solution. After 
going across the paper hori- 
zontally do the same thing 
again, only with vertical 
strokes; and if the tint is not 
even go once more 


place 


Now 
a 


over the 
paper with diagonal strokes. 
The exact state of the brush 
to be observed must be learned 
by experience, but it will be 
found, with a little practice, 
that it is very easy to produce 
a perfectly even orange or yel- 
low tint all over the paper. 
When I first made blue paper 
I bent links of wire by which 
I suspended the sheets from 
This 


inconvenient as it takes up all the head room, 


strings stretched across the room. is 
and the strings are a nuisance. 

I now use a sort of rack nailed to the wall 
consisting of two brackets as shown on page 2, 
in which is kept 20 or 30 strips of pine wood } 
square 30 inches long. When the sheet is coated 
one of these strips is laid upon the upper edge 
of the sheet and two ordinary wooden spring 
clothes pins are used to clamp it to the rod. 

It is then easily raised and carried in its 
wet state to the rack when the rod rests with 
its ends on the two brackets, the sheet hang- 
ing vertically between them. With care to 
prevent the sheets adhering to each other by 
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contact, as they do when placed too close, a | 
large number of sheets can be accommodated 
in this rack and conveniently dried. 

The same rack is used for drying the sheets 
after they have been exposed and soaked in 
water to develop them. 

Printing frames have been exhaustively de- 
scribed in the AMERICAN MacutnistT, hence, I 
say nothing on this subject. 

The time of exposure varies with the 
weather and the time of year, the actinic 
effect of the sun in winter being far less than 
that in summer. 

It may be said, however, that the thicker 
the solution is put upon the paper, the longer 
it will take to print. To make rapid prints 
dilute the ordinary solution with } min. 
water. When finished the print will not be 
so dark as with the regular solution, but it 
will print very much faster. 

When sufficiently printed the paper as- 
sumes a silvery grey or ashen hue, the lines 
of the d'awing often appearing dark upon 
this grey back ground. 

Remove the print from the frame and place 
it face downwards on a flat zinc tray filled 
with water. Or if a tap is convenient let the 
paper soak in the water and let the water from 
the tap be used in a small stream to irrigate 
the face of the print. In a few minutes the 
dark lines will change to white, and the ashen 
tint of the ground will give place toa more or 
less deep blue. The time of exposure can be 
made to vary as above from 20 seconds to 15 
minutes with a good sunlight. ‘The washing 
tray I use is of wood lined with oil cloth, the 
corners being folded and not cut. This was 
adopted as a temporary expedient, but having 
lasted some three years is still in good condi- 
tion. 
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The Zuener Diagram Applied to the 
Ordinary Locomotive Slide Valve. 





By Luoyp Banxson. \ 





The following purely geometrical method 
by which the motion of the locomotive slide- 
valve may be followed, was criginated by 
Prof. Zuener, of Zurich. 


























Fig. 2 


ZUENER DIAGRAM. 


| I have put it in such a shape 
—£ that any one familiar with the first 
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Dryina Rack. 


As for paper, I use a book paper known as 
Ex. 8. 8. & S. C., book paper, buff. 80 lbs. 
of this makes 500 sheets, and costs $10.00 or 
2 cts. per 25x36. The buff color 
washes off in the coating and developing. I 
find this abundantly good paper forall my 
blue prints. It takes the color well, and 
stands handling. 

In my opinion the expensive papers ad- 
My sheets do not cost 
on an average over 3 cts. for a 25x36 sheet, 
Compare that with the advertising 
prices of so called blue print paper. 

Mr. Henry Boss¢, of Rock Island, Il., has 
perfected a positive process, giving blue lines 


sheet, 


vertised are no better. 


coated, 


on a white ground. 

This process is as easy as the ordinary one, 
but the drawing from which the prints are 
made is a negative not a positive and can only 
be used for producing prints, unlike the 
ordinary vellum, which can 
be handled and used in the shop if neces 


tracing on 


sary. 
[We published the blue line process re- 
ferred to above in our last week’s issue. } 





principles of geometry may readily 
understand the method and apply it. This 
method is by far the simplest and best solu- 
tion of the ordinary valve motion actuated by 
an eccentric. 

The fundamental principle of the diagram 
is as follows : 

Fig.1—Let A B=the travel of the slide-valve 
to any scale ; A O=-O B=} throw of the ec- 
centric ; then, if a circle be drawn with a 
diameter equal to 4 throw of the eccentric 
and any radius vector be drawn as O H, then 
will O H represent the distance the valve has 
moved’ from its central position, while the | 





equal" because they have equal sides M O and 
L O (both being radii of the same circle), and 
angle NOM=HLO because the adjacent 
sides are respectively perpendicular to each 
other, and also the alternate angles N MO 
and H OL are equal, therefore HO = MN. 

In applying this diagram to the design of a 
valve certain conditions are given, for in- 
stance, the positions of the crank when the 
steam valve opens and closes, and the posi- 
tions of the crank when the exhaust opens 
and closes. If any three of these conditions 
are given the fourth can be determined. The 
width of the steam port can be given from 
which we obtain the scale of diagram. 

For a simple example of the application of 
this diagram, take an indicator diagram as 
shown in Fig. 2, R being the position of the 
piston when steam is admitted, and R’ the 


| position of the piston when steam is cut off, 


S the point of closing of exhaust and the 


beginning of re-compression. Assume max- 


|imum width of port opening for steam = 7 


inches. Given the above data to find : 

(a and 4). Steam and exhaust lap, 

(c and d). Steam and exhaust lead. 

(e). Position of crank and piston when ex- 
haust opens. 

(f) Angular advance of the eccentric when 
the valve face is parallel to the axis of the 
cylinder. 

(g) And angle between the eccentric and 
crank. 

‘Projec the points R, S and R’ until they 
cut the crank circle A ES at RS and R, 
bisect theare R Rh’ at E, draw the diameter 
EE’. This line E O E’ is the line on which 
to construct the valve circles | E-F O and 
JOVE’. The point Eis midway between 





IMPROVED Freep Pump. 


the point of admission and closing of steam 
port, consequently the valve is wide open to 
the steam when the crank is at E. 

Draw the radii RO R’O and SO. 

Draw the steam lap circle 1 MD and ex- 
haust lap circle TM’ V, IsndC being the 
points of intersection of the steam valve 
circle and the crank positions O R' and O R., 

Through K draw the crank position O S’, 








ADJUSTABLE SAw MANDREL. 


eccentric has moved through the angle AOH. | 
The circle O H L is called the valve circle, | 
and the line A O B is tangent to it. 

Proof.—Continue the line O H to M and | 
draw the lines H L and M N, MN being per- 
pendicular to A B. 

M N isthe distance the valve has moved 
from its central position, while the eccentric 
has moved through an angle equal to A O M. 

This can be readily seen when the eccen- 
tric is considered as acrank, the length of 
which is equal to the eccentricity of the 
eccentric or the distance between the center 
of the eccentric and the center of the shaft. 

It remains to be proved that HO = MN. | 

The right triangles MN O and LH O are | 








this gives the point S’ where the exhaust 
opens, which we can project on the indicator 
diagram and get the po nt of exhaust opening. 

We now have all that is required. 

As we proved in Fig. 1 any radius vector in 
the valve circle (IO CE and JKOVE 
being valve circles) represents the distance 
the valve has moved from its central position, 
consequently as O E is the diameter of thé 
valve circle, it is the maximum radius vector, 





(a) Steam lap= OM =OD=OC=OI 

(2) In the same way exhaust lap = O V. 

(a) Represents the steam lap, for the rea- 
son that when the crank is in the position 
OR, steam is just being admitted to the cy]l- 
inder; therefore the radius vector O C of the 
valve circle represents the distance the valve 
has moved from its central position before 
steam is admitted. 

(c) DF = the steam lead as it is the amount 
the valve is open, when piston is at the 
end of the stroke. 

(2) In the same manner J T represents the 
exhaust lead. 

(e) As we have already found, S’ is the 
point where the exhaust opens. 

There is generally some confusion in 
regard to the valve circle being drawn to one 
scale and the crank circle to another; but a 
little study will soon make it clear. 

AO=4 throw of the eccentric for the 
scale of the valve circle, and A O= the 
length of the crank or half stroke of the 
piston. 

(f) The angular advance, being equal to 
90° + lap + lead, we have steam lap = O C 

= O D, and steam lead = D F;; theref. reO D 
+DF=OF. Now, the angle OF E is a 
right angle, being inscribed in a semi-circle ; 
therefore F is a projection of E. Therefore, 
the angular advance of the eccentric = 
AOE=AOP+P 0 E, A O P being a 
right angle by construction; and P O Eis 
the angular measure of lap -++ lead. 

(g) Is simply another expression for (/). 

We assumed above the maximum port 
opening for steam to be 7 inches; therefore 
the distance M E = n inches, from which we 
get the scale of the valve circle. M’ E’ will 
represent the exhaust maximum opening to the 
same scale. 

For the crank circle A B represents the 
stroke of the piston, from which we obtain 
the scale for the crank circle. 

The angularity of the connecting rod will 
affect the positions of the valve at different 
points of the stroke. The method of plot- 
ting these different positions of the valve 
will be made the subject of another paper. 

— 
Improved Feed Pump. 





The pump shown is made by the Shepard 
Manufacturing Company, Union City, Conn. 
It is double-acting, which makes it easy on 
the belt. The feed and discharge pipes can 


| be attached to either side, which is a conveni- 


ence in locating. The parts are arranged so 
as to be easily accessible in cases of neces- 
sity. 

—_ oe —e 


Adjustable Saw Mandrel. 





The object gained by the use of this man- 
drel is to secure a fit of the saw without 
increasing the size of hole when too small, 
or resorting to bushing when too large. The 
manner in which the saw is brought to a 
position on the taper of the mandrel where it 
will fit is apparent. 

Montgomery & Co., 105 Fulton street, New 
York, sell these mandrels. 
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Suggestions in Machine Design. 





By A. J. SHaw. 





ITI. 

To build a machine too well is to build 
it ill. 

He who should make a mowing machine 
in which the class of workmanship and the 
character of the finish was that found ona 
high class machine tool, would score not only 
a commercial, but a practical failure. 

Free fits and no fits at all are the salvation 
of many machines. 

It may be accepted as axiomatic, that, if a 
machine is to go into rough hands, it must be 
a rough machine; andthe refinement possible 
in workmanship is exactly proportionate to 
the mechanical knowledge and skill of those 


or in other words, the valveis wide open | who are to use it. 


when the c:ank is at OE. However, this 
valve has a certain amount of steam lap as 
O C, as steam is not admitted until the crank 
is at R, therefore M E 
ing. 


maximum port open- 





When there is any doubt as to the character 


| of the workmanship in any particular case, it 
| is better to err in the direction of over refine- 


ment. 
Use that which best accomplishes your pur- 
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pose, even if suce pronounce it ‘‘ un- 
mechanical,” for that is the best in mechanism 
which accomplishes a given result in the 
most direct and effective manner. 

Methods are of little consequence, except 
as a means of reaching an end; and the value 
of aresult asa result is independent of the 
method by which it is attained 

[he expressions ‘*mechanical” and ‘‘ un- , 
mechanical” as usually applied, seem to have 
reference simply to the correspondence or 
non-correspondence of the method, or device, 
in question, with our preconceived notions of 
fitness—notions usually based on prejudice- | 
the outgrowth of habit and custom. 

Chat which in one shop is considered good | 
practice, in another is condemned and never 
used. | 
Many a device is ‘‘unmechanical”’ until 
adopted and made ‘‘ good practice”’ by some 


shop whose work is acknowledged as ‘‘ stand- | 


” 


ard 
In some sections a ‘‘ weighted” engine lathe 
is considered an abomination while in others 


allowance for wear. 
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With a given face, the strength of a gear 
is directly as its pitch. 
A simple formula for the pitch of gears 
running at moderate speeds is 
_wW 
~ 500A 
in which P=circular pitch, W= 
pitch line in- pounds, and 4=face in inches. 


load at 


This assumes a stress of 5,000 pounds per 
inch on the with a moderate 
If, however, the pinion 
has less than fifteen teeth the pitch should be 


square iron, 


somewhat greater. 

Wrought iron and steel gears may be made 
one-half the pitch the 
formula, with safety. 


given by above 


Unless gears are carefully made and in cor- 
rect alignment, increase of face gives no in- 





it is the favorite for light work. 
Which view is correct ? 

perfectly 

methods of construction which are far better 


Sometimes effective devices, 
than those in use, cannot be adopted for com- 
mercial reasons. They are too far in advance, 
and it costs too much to educate the public 
up to an appreciation of their merits. 

One may lead the market, but it won't 
do to run away from it; he must design and 
construct to suit it as it is. 

It has two ends however; the “ best,” and 
the ‘‘ cheap and nasty.” 


Choose ye which you will serve; ye cannot | 


serve both. 


Other things being equal, the simplest 


machine is the best; but the simplest ma- 
chine is not always eomposed of the smallest 
number of parts. 

Machines, the details of which sprawl all 
over it, often convey the impression of great: r 
complexity than one which is compact in its 
arrangement, although the latter may be much 
more complex in reality. 

Compactness is desirable, but not at a sacri- 
fice of accessibility in most cases. 

Accessibility is of the utmost importance 
for parts likely to require attention while 
running, the failure of which would be dis- 
astrous or which need to be frequently re- 
placed or adjusted. 

A machine, es ecially a heavy one, is not 
well arranged when i is necessary to remove 
the framing in order to get at important 
parts. 

Even the best of designers sometimes at- 
tempt to put two pieces in the same place at 


the same time, but they never seem to make 


a brilliant success of it. 
All shouldered bearings, junctions of col- 


lars with their shafts, as well as internal 


angles in castings and forgings should be} 


well filleted ; sharp corners and abrupt turns 
are elements of weakness. 


Round off external angles also; if 


presence in a manner more painful than agree- | 


able. 

Never sacrifice utility to beauty, so called; 
the final test of beauty in machine design is 
fitness. 

It is not necessary, however, to make a 
thing ugly in order that it may be useful. 

From the mechanical standpoint, that is 
most beautiful which, all things considered, 
best fulfils its purpose of being; and that 
do this, 


night admire it in another place, in this, is 


which does not however much we 


igly. 

‘‘ High polish and deep scratches” are not 
lements of beauty. Paint costs less and is 
much neater. 

There are fashions in machine design as 
there are in clothing ; that which is approved 
to-day, to-morrow may become obsolete and 
be dropped, only to be reinvented and become 


the fashion again in the future. 


Many things, we hope, have disappeared to | 


stay ; as green paint and gothic mouldings. 


The old fashioned ‘‘ jam’ 


’ die has disap- 


peared from all good shops, but what is the 
new process of rolling the threads on bolts, 
but a new application and extension of the 
old principle ? 





left | 
sharp we are apt to be made aware of their | 
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|crease of strength, as the load is carried 
entirely on the corners of the teeth. 

With a given load at the pitch line, the 
nominal strength of gears should increase 


with their velocity, if the speed is at all 





great. 


In estimating the strength of bevel gears 


take the pitch as at the small-end of the 
| tooth, the error is on the side of safety. 


Overloading a machine or part of a ma- 
chine does not necessarily cause an immediate 
break down, but it shortens its life none the 
less. 

Parts subject to intermittent or reversed 
strains should be stronger than if carrying a 


| Steady load. 
ae 

| There is reasonable ground for believing 
that the construction of a second Brooklyn 
Bridge will be begun within two years. 





|saw but one like it, or made on this princi 
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Machine Tools for Patternmakers. 


By F. W. Barrows. 


In describing the chuck illustrated in Figs. 
79 and 80, let me say that there is no patent | 
on it that I know of, neither is it manu- | 


factured by any firm or company. I never 


I found it 
very useful, and, trusting that it may prove 


ple, and trat one I m.de myself. 


equally useful to others, I will try to explain 
it, and also show how it may be used. 
Similar figures refer to like parts in the two 
views. Fig. 79 is a view from the back side 
of chuck, or the side nearest the face-plate 
marked 1 in Fig. 80. This face-plate is not 
shown at all in Fig. 79, but is removed to 
This face- 
the chuck 


proper, which is fastened to it by the center 


allow a better view of the chuck. 
plate forms a foundation for 
pin 3, and also by the clamp screw 4 in Fig. 
79. The circular slot shown by dotted line 2 
in Fig. 79, and also at 2 in Fig. 80, allows the 
arm 5 to be swung around on the pin 3, and 
fastened in any posit on by the clamp screw 
4. This clamp screw is provided with a 
capstan head, that it may be operated when 
the chuck is in the lathe. The arm 5 has piv 
oted to it the circular piece 6, the center of 
the pivot being at the same distance from 


pp ¢ a 1) 
Nn 
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PATTERNMAKER’S CHUCK. 


center of pin 3 that the latter is from the 
center of face-plate 1, or the center of lathe. 

This is an important point, because it ena 
bles us to bring the center of our chuck into 


| screw. 
| turning around and becoming jammed when 


3 





lever when clamped fast. The washer, 
which has its outer end nearly square to give 
it a better hold on the flange of 6, is kept in 
place by a smill pin seen just below the 
The pin prevents the washer from 


the part 6 is revolved. This piece 6 is bored 
at the center and threaded, to receive face- 
plates, one of which is shown by 8. This 
tace-plate may be removed for fastening on 
w: rk, or other plates may be substituted in 
its place, and when screwed fast to the divid- 
ing ring 6 will move with it on the pivot 
of 6. 

Thus any piece of work fastened to the 
plate 8 may be swung out of the center of 
lathe to any position within the limits of the 
chuck, and as the arm 5 is intended to swing 
through 180° the eccentricity which may be 
obtained will be twice the distance between 
center of pin 3 and center of plate 1. Then, 
after the arm 5 has been clamped fast in any 
position within these limits, the work may be 
revolved on the pivot of 6, and any point 
within a circle, whose diameter is four times 
the distance between center of pin 3, and 
plate 1 may be brought to the center of lathe. 

In the chuck shown the distance between 
these centers is 1 Thus you see it will 
work anywhere inside of a 4’ circle. 

The eccentricity may be measured by a 
circular scale, as shown at 16, 17, Fig. 79. 
The seale as shown measures eighths of an 
inch, but may be made to measure less if 
hecessary. 

The circumference of 6 is divided intoa 
number of equal spaces; 72 is a good 
number, as it may be divided by a good many 
different numbers. By means of the two 
scales a circular row of holes may be laid off 
and drilled or bored at any given distance 
from the center. 

For an example, suppose we have our chuck 
fitted to the lathe, and the center located by 
the adjustable stop 14. This stop allows us 
to bring the center of chuck to the center of 
lathe at any time, and with certainty. The 
face-plate 8 has been fitted to the chuck and 
we wish to drill the screw holes at 09, $10, 
O11. Let us first see if the mark on arm 5 
used for eccentric scale, coincides with zero 
mark when the chuck is central with the 
lathe spindle. Hf not, it may be adjusted by 
the washer and screw at 15. Loosen the screw 
through a hole drilled in plate 1; then the 
washer which fits in a recess in arm 5 may be 
turned on the screw until the mark on its 
edge coincides with zero mark on thescale. 

Set the dividing scale on the circumference 
at 6 at zero, and we are ready for work. De- 
termine how far f om the center we wish to 
drill the first row of holes, and set the chuck 
over accordingly. Drill one hole; as we want 
8S holes in the circle, and the chuck has 72 
Spaces in dividing scale, we must move the 
chuck around to the ninth space to locate the 
second hole. Drill another hole, move the 
chuck nine spaces again, and so on until the 
circle is complete. Swing the chuck over for 
the next row of holes. We wish to locate the 
holes in radial lines as well as circles. Draw 
aline through center of face-plate-and the 
center of one of the holes already drilled. 
Now, we must locate one of the holes in each 
of the three rows on this line. ‘This presents 
another difficulty, as the center of chuck in 
moving away from the center of lathe, does 
not describe a straight or radial line, but 
moves about the pin 3. It is evident that, 
in bringing the radial line drawn on plate 8, 
to the center of lathe, we may throw the di- 
viding scale out of adjustment, so that no line 
on 6 will come opposite the line on arm 5. 
To remedy this the line is drawn on the 
movable block 13. This may be moved by 
the screw seen directly under 7 a in Fig. 79, 
until the line on 13 is brought opposite some 
one of the spaces on 6, A very little move- 
ment will suffice for this, as the line can 
never be more than half a space out of the 
way. ‘Thus you see, any point on the surface 
of this 4 face-plate may be brought to the 
center of lathe, and a circle of holes laid off 
and drilled from this point. 

I have shown the chuck fitted for the live 
spindle, but for a job like the one just de- 
scribed, Ishould prefer to use the chuck in 
tail spindle, with the drill in live spindle. 
Then the lathe need not be stopped for every 
hole, but may be kept running while setting 
the chuck for the next hole, and the tail screw 
affords a ready means of bringing the work 
up to the drill when the chuck is adjusted 





the center of lathe, which we couldn't do if 
the 


good way to accomplish this is to bore the 


distances specified were unequal. A 
socket for pivot, while the arm 5 is held by 
the 


1, and held in the lathe by this 


its center pin 3 and clamp screw 4 on 
face plate 
face-plate. ‘This will insure its being central 
with face-plate 1. 

The circular piece 6 is held to the arm 5, by 
the washer and screws shown at 9, 10, 11, 12 
It may be clamped fast to the arm 5, by the 
washer, screw and lever at 7. ‘This screw 
may be adjusted so that a very short move- 
ment of the lever will serve to tighten it, as 
is shown by the two positions of lever; in 
Fig. 79. Ta is the lever when loosened 
the 


to allow 6 to revolve on its pivot; 7 


for each successive bole. 

| Fig. 81 shows a peculiar job of turning. 
The finished piece was to be like the figure, 
) 1 being a section at 4, and « 1 a section ata. 
To get this piece I turned a whole circle, and 
after I had spent a couple of hours in 
chucking and rechuckiog it, and taking 
great care to have the taper both ways very 
regular, the man who ordered it, and who 
hud heen standing at my elbow all this time, 
watching the development, kindly informed 
me that he wanted ‘t to form a gate for 
running a small gear from the bottom of hub. 
{ piece that would have answered for this I 
could have made in about fifteen minutes, so 
you may imagine how pleased I was to hear 
what it wasfor. I felt like throwing the 
piece at his head, but didn’t, and I suppose 
that he had the most expensive gate of the 
kind that a moulder ever used. 





4. 


Improved Surface Condensing Apparatus 
and Steam Pump. 





The independent surface condensing ap- 
illustrated on this page, can be 
attached to any non-condensing engine for 
the purpose of converting it into a condgns- 
ing engine. 

The circulating pump is shown at the right 
of cut. This takes the cold water and forces 
it through the pipes, shown in the rear, into 
the bottom of the condenser; the water is 
finally discharged through the flange opening 
near the top. The exhaust steam from en- 
gine passes into the top of condenser through 
an opening back of condenser which is not 
shown inthe cut. The steam passes down 
through numerous brass tubes, around which 
the cold water circulates, is condensed and 
flows into the air pump, shown at left. From 
this it is discharged into a hot well and fed 
to boiler. Both air and circulating pumps 
are. operated by the steam cylinder placed 
between them. The condenser is made re- 
versible—that is the water can be circulated 
around tubes and steam condensed inside, or 
the water can be circulated inside of tubes 
and the steam condensed on the outside. The 
thin seamless brass tubes 
condensers, and are 
They can be 


paratus, 


tubes used are 3 
specially drawn for 
tinned inside and outside. 
easily taken out and replaced. 

Among the advantages of a surface con- 
denser over the ordinary jet condenser are: 

1. The exhaust steam of engine is fed back 
to boiler thus furnishing soft distilled water 
for the boiler. 

2. Any impure water can be used for con- 
densing that would be unfit for boiler, as it 
does not mix with the water condensed from 
steam. 

3. Thefeed water being used over and over, 
the expense of a continuous supply of feed- 
water is avoided. 

4. It is much simpler to operate and re- 
quires less attention than the jet condenser. 

The style of steam pump shown by second 
cut on this page is made in various sizes. 
The engraving is from photograph of one 
with 20" steam cylinder, 14” water; cylinder 
and 24” stroke. The water cylinder is made 
with double cap having hand holes for reach- 
ing both the suction and discharge valves. 
It is made very heavy and will stand a press- 
ure of 300 pounds to square inch. It has 
suction and discharge openings on both sides 
of pump cylinder. 

The frame connecting the steam and water 
cylinders is made in straight lines—the form 
best adapted to resisting strains without 
springing. 

The steam 
cannot be injured if pump is allowed to run 
as fast as steam willdrive it. ‘This sometimes 
occurs accidentally if the pump gets out of 
water. The stroke of pump can be changed 
by moving stud in upper end of lever. The 
pumps and condensers are manufactured by 
Dean Bros., Indianapolis, Ind. 

aa ~o- 2 
Must Stand on Their Merits, 


valve gear is noiseless and 





(From the New York World.) 

The railroad question can never be perma- 
nently settled in this country on the basis of 
inflated values. ‘The false conditions which 
result from wrong-doing must be corrected. 

People possessing watered stock, contend 
that the Government should ‘‘ protect prop- 
erty,” and allow it to keep itself in a dividend 
paying condition by means of “ pools” or 
But this is not protecting 
property. Is the 
price of coal to be regulated by the burdens 


‘* combines.” 
It is protecting robbery. 


which the Reading Railroad is struggling to 
carry? These obligations, it is safe to say, 
amount to more than twice as much as the 
legitimate value of the property. 

It is impossible to correct railroad abuses 
without doing away with the main cause of 
the abuse, which is the effort to sustain the 
money-extracting power of ‘‘ capital” created 
merely by the stroke of a pen. To protect 
these false values is what the opponents of 
the Interstate Commerce bill are laboring for. 
This is what pools are created for. The 
people never gave to railroad men their 
charters for such a purpose. 


It is no argu- 
ment to say that certain corporations will be 
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ruined if justice isdone. The purpose is to 
prevent any more corporations from being 
erected on the same principle. And institu- 
tions which cannot adapt themselves to the 
rule of right, and serve the public interest, 
must go. 
er 

The latest Belgian invention of a lock nut is 
one threaded a little smaller than the bolt, and 
cut through on one side, to give it a spring. 
Quite a number of people in this country 
who have used such a nut for some years, can 
testify to its good qualities for some pur- 
poses. 


OLAS Atom 
if 
| 
| 











that these give better results than if the same crank-pins, steel axles, steel piston rods, and 
had been made of steel. | wrought-iron slides, case-hardened. In fact 

The superintendent of the Grant Locomo- | he believes that wrought-iron crank-pins a) 
tive Works also favors wrought iron for these piston rods would not answer the purposes 
pieces ; indeed his practice and that of Mr. lon an elevated railroad, where all the 1. 
William Buchanan agree in every respect. | chanism must be made as light as possib 

Mr. John Headdon, superintendent of the and therefore, if iron is used in place of ste: 
Roger’s Locomotive Works, favors iron for| without increasing the sizes of crank-pj 
crank-pins, and his choice would be not to|and piston rod, the margin for safety wou 
case-harden the same, although a case-|be too small, and accidents liable to occ 


hardened crank-pin is very good. He also| Some time ago on this road the rockers we: 


z 


gave his opinion that all truck axles should | made of wrought iron, and these frequent 
be made of iron in every case, as steel truck | broke. 
axles are very troublesome. 


Since these rockers have been mai 
For driving |of steel, such accidents have not occurr 
and Mr. Campbell believes that if the cra: 
pins and pistons had been made of iron his 
experience would have been similar to tha 
when using wrought-iron rockers, He a 
advanced the idea that when crank-pins 
made of steel these should not be used unti 
they break, but should be taken out aft 
having been used a limited length of time 
and replaced by new pins. 

2 cane : 


Locomotive Shop Kinks. 


= 


By Wm. Y. ScHMUCKER. 


One of the latest and best of modern i 
provements in shop practice is the cooki: 
vat, wherein dirty or greasy work is clean 
by boiling in a caustic solution. In locomo- 
tive shops we sometimes find a half dozen or 
more laborers employed exclusively in wiping 
the work taken from engines which are to 
undergo repairs ; and it doesn’t take many to 
keep them busy, for of all the dirt in this 
wide earth the gum which collects on locomio- 
tive spring riggings, on the truck and frame, 


Je 


and in the wheels is the worst to remove. 
We have seen it on a truck center casting so 
thick, tough and hard, that nothing short of 
hammer and chisel would have any effect 
upon it. Occasionally when an engine comes 
in to be overhauled, the gang jack her up and 
then all machinists, helpers, laborers, pro- 
ceed to settle down for an hour’s solid enjoy- 
ment cleaning work. Their hands get greasy 
their overalls get greasy ; their shoes get 
greasy ; the floor gets greasy; and by the 
time they’ve finished there’s enough greas 
around the place to start an extensive soap 
factory. Another hour passes before the 
men and the shop are in trim. 

The cooking vat is well designed to do away 
with the greater part of hand wiping. A 
tank of a size suited to its intended service is 
constructed of }” boiler iron and set in the 
ground with its top edge even with the floor 
One end is square with the bottom, while the 
other should be inclined in order to facilitat: 
handling the material. Raised grates must | 
placed in the vat so that the sediment can 
filter through and not collect on the jobs 
being cleaned. Grates communicating with 
a drain are also arranged around the tank at 
floor level. The water is heated by means of 
a perforated pipe running the entire length 
and connected toa steam pipe from boile: 











SreaM Pump ror WatTeR Suppiy OR Fire Protection. at its nozzle. 


Shall it be Iron or Steel? 





Until recently steel was considered to be 
the“best material to use for locomotive crank- 
pins, axles, slides and piston rods; but the 
springing of piston rods, hot brasses, and 
worst of all, the breaking of crank-pins 
without any warning, caused some of our 
progressive Master Mechanics and locomotive 
builders to look with suspicion upon the use 
of steel for the foregoing mechanism. We 
have made careful inquiries in regard to 
these matters, and as far as we can learn, the 
present practice indicates that in the near 
future crank-pins, axles, slides and piston-rods 
will be made of wrought iron instead of steel 

Mr. William Buchanan, superintendent of 
Motive Power on the New York Central and 
Hudson River Railroad, is now adopting 
wrought iron crank-pins not case-hardened; 
wrought iron slides, case-hardened; wrought 
iron driving axles and truck axles, and piston- 
rods made of cold rolled iron; and it is found 





A pillar crane should swing over the vat, as 
by its means heavy jobs can easily be shifted 
There should also be a hose coupled to a 
near-by water plug, and having a stop-co 
The outfit is completed | 
hooks and tongs of different lengths and 
axles, slides and piston-rods he prefers steel. | sizes, and one or two wood or iron bristl: 
At these works a number of orders for loco- | brooms. 
motives to be built according to specifications | The cleaning process is very simple. A 
have been received, and Mr. Headdon in-|layer of work is placed in the tank which is 
formed us that 90 percent. of the orders | then filled with water from the plug, anda 
called for steel crank-pins, driving axles, | quantity of commercial potash (saltpetr: 
slides and piston rods, the same as in former |added. The amount depends upon the cha! 
times, hence, here are no indications of the | acter of the grease; the harder the gum t} 
substitution of iron for steel greater the portion of caustic. Water alo 
On the other hand, we find that at the |sometimes suffices. Steam being turned « 
Cooke Locomotive and Machine Works the |the water is allowed to boil until a samp 
majority of the new orders call for iron | piece withdrawn from it shows that the grea 
crank-pins, etc.; but Mr. Fred. W. Cooke, | has been dissolved. The work is then dra: 
vice-president, informed us that the orders | ged up the incline on to the grating and tho: 
received are from railroads for which they | oughly washed by means of the hose. Use 
have not before built any locomotives, and| broom if necessary. With the aid of th 
consequently could not say that the orders on | cooking vat a large saving is effected in cu 
hand indicated a return to iron crank-pins | rent expenses, as one laborer can accomplis 
and piston rods. Mr, Fred. W. Cooke con-|as much with it as half a dozen could do} 
sidered a wrought-iron, case-hardened crank-|the old hand method. All the jobs on : 
pin to be preferable to steel pins. locomotive excepting perhaps the boiler, cy 
Mr. J. D. Campbell, of the New York Ele- | inders and frame, can be cleaned in this pi 
vated Railroad, is strongly in favor of steel! Once a week or oftener if necessary, the set 
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tlings must be removed and the tank cleansed. 
The lye employed comes in large cylindrical 
metal cases about the size of a barrel and is 
cheap. 

[he vat should be provided with a remov- 
able cover of some kind, and have a railing 
around it. 
taken serious scalding accidents may result. 

Different men work differently. The value 
of a machinist can be determined by noting 
how he works. The confidence and courage 
with which a good mechanic takes hold of a 


Unless these precautions are 


strange job, and the mind concentration 
which he brings to bear upon it cannot be suc- 
cessfully counterfeited by a poor one. Your 
good machinist has self respect enough to 
think that he can do a certain job in thesame 
time and just as well as any one else under 
like conditions. He has some common sense, 
and he knows how to make the best use of it. 
The minute he sees a piece of work he begins 
te think how to shape and construct, and 
finish it, and he has the plan of operation 
clearly defined before he begins on the ma- 
terial. 
ee 


The Gilkerson Measuring Machine. 


[he measuring machine which we illustrate 
herewith is one recently put on.the market 
by the Gilkerson Machine Works, Homer, 
N. Y. The delicacy and accuracy of contact 
is obtained by the use of the Whitworth 
gravity piece. The sliding tail spindle is 
made hollow; the point passes through this, 
and has a nut upon its outer end, between 
which and the end of the spindle the gravity 
piece is held by means of hardened steel 
points with hemispherical faces, the tension 
of aspring determining the force of contact 
when measuring. 

The screw has sixteen threads to the inch, 
and the wheel is graduated to read to ten 
thousandths by decimals, and also thirty- 
seconds, sixty-fourths, ete. The error of the 
screw is corrected by means of an adjustable 
piece fastened to the bed of the machine. 
The arm shown travels with the wheel, the 
lower end bearing against the correcting 
piece, being held in contact by gravity. The 
upper end, projecting forward, has a face on 
which may be graduated a vernier. 


—— ms 


LETTERS FROM PRACTICAL MEN, 





Concerning Crank-Pin Wear and 
Guesswork,. 


Editor American Machinist: 


Some puzzling things happen at times in 
connection with steam engine performance, 
and this matter of crank-pins wearing on one 
side is one of them. 

Some years ago the writer became inter- 
ested in the case of a certain crank-pin which 
showed a decided tendency to wear all on 
one side. On looking the conditions over the 
solution seemed as easy as that offered by a 
late correspondent in the AmericAN Ma- 
cuinist, Mr. Crane. It seemed to be caused 
by high pressure on the piston just as the 
engine passed the centers. It looked legiti- 
mate and unavoidable, and my theory was 
quite satisfactory until it was completely 
knocked out a year or two later by running 
foul of another crank-pin which was suffering 
from the same disease, but on exactly the 
opposite side. 

Now this was not only embarrassing but 
humiliating to me at the time, for I was just 
passing that period of a young man’s life 
when he thinks he has learned and knows it 
all, and I was beginning to get an occasional 
pointer that was calculated to undermine my 
self-confidence in a most discouraging manner. 

Besides this I had begun to tire of learning 
things, and afterwards unlearning them, con- 
sequently thts thing burdened my mind until 
the following solution took form. Subse- 
quent experience leads me to still believe it to 
be the correct one : 

The first engine had reciprocating parts 

It ran at a 
clearance, but 


rather lighter than ordinary. 
had little 
compression and 


moderate speed, 
plenty of high boiler 


pressure. Such a combination can reason- 
ably be expected to make an engine run hot 


aud noisy, and wear the pin and main journal 


AMERICAN 


on the outer sides chiefly because the light 
weight and slow speed of the reciprocating 
parts are too easily and greatly over-balanced 
and too suddenly reversed by the high com- 
pression and steam pressure existing while 
the engine is passing the centers. 

The second engine on the contrary had 
unusually heavy reciprocating parts, was run 
at high speed, had entirely too much clear- 
ance, hardly any compression, and a steam 
line nearly as high at the finish as at the 
beginning of the stroke. This engine was 
not noisy, nor did it bother about heating, 
until the pin and journal began to get flat 
—the pin on the side towards the shaft and 
the journal on the side towards the pin. The 
effect of the steam, as shown by the indicator 
in this case, was so uniform for the whole 
stroke that I disregarded it as a factor in the 
problem and imagined the heavy reciprocating 
parts as being jerked forth and back, like a 
heavy saw frame, by the crank. 

The principle burden would be in starting 
them at the beginning and stopping them at 
the finish of each stroke. 
sult of this would be to wear the pin and 
journal on the sides that did the jerking. 

The admission of steam of uniform pressure 
for the whole stroke would, of course, change 
the effect somewhat, as it would assist in 
starting the weights at the commencement ; 
but at the end of the stroke it would add to 
the burden of stopping them. The average 
effect being nothing. 


The obvious re- 


onstrated by experience, that one crank-pin 
may wear all on one side, that another may 
wear all on the opposite side, and that others 
may wear all on either of the intermediate 
sides. 

In the light of such facts it seems reasona- 
ble to conclude that crank-pins can also wear 
just about alike all around. For if one set 
of conditions causes wear all on one side and 
another set of conditions causes wear all on 
the opposite side, then a medium set of con- 
ditions between these two extremes, should 
cause wear alike all around. Another lesson 
may also be drawn from such seeming contra- 
dictions, that is, the foolishness of guessing 
and of jumping at conclusions. 

There is never an effect that is not pre- 
ceded by a cause. We need to remember 
more of the lessons of our school days, and 
apply them, and to have more respect for 
teachers as Mr. Porter. Why, until 
this crank-pin puzzle presented itself to me, I 
had hardly thought of Mr. Porter’s argu- 
ments concerning the action of the recipro- 


such 


cating parts of steam engines, except as very 
and making excellent 
matter for a text book on dynamics. 


interesting logical, 


Since that I have become more and more 
convinced that just such reasoning (some call 
it theorizing), as Mr. Porter's, is strictly es- 
sential to success in the every-day work of 
practical mechanics. 

As a class, we are too apt to assume a 
cause, and then prove conclusions or effects 
that must follow it. 

Such conclusions are often worse than pure 
guess-work, for they have the appearance and 
weight of truth, which guess-work cannot 
have. 








Logic is as necessary for the mechanic as 





THe GILKERSON MEASURING MACHINE. 


Now it may fairly be admitted as fact, dem- | 
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for the lawyer, and guessing is about as fatal 
for him as for the navigator of an ocean 


steamer. 
F. B. Rice. 


Moulding Pulleys—An Inquiry. 
Editor American Machinist : 

In making pulleys I use a rim, and make 
the inside of pulleys 16” and less diameter 
entirely of dry sand. The cores are made by 
using the rim pattern on a board, with one- 
half set of arms nailed on with hole in center 
for tenon of hubs, allowing the use of differ- 
ent sized hubs. 

To mould the pulley all that is necessary 
is to strike a bed, set cores on, then drop rim 
over and set drag around, ram up and draw 
and ram again till high enough. Now set 
center core (for bore) and set on cope, gates 
being cut in center core to pour from hub. 
Lift off cope, draw rim and lift off drag for 
finishing. 

For larger pulleys I use a rim and arm 
cores, filling between with green sand. If I 
have no rim I use a sweep, but always cores 
for arms. I have no lifting plates, nor do I 
ever expect to have. 
lying on their backs under one-half a pulley 
or wheel center in green sand mending and 
I think the 
core maker can beat the moulder in time, and 
appearance on pulley centers. By using 
cores I can make several sets of arms to one 
wheel or pulley. 


I have seen moulders 


sleeking until it made me tired. 


Since I saw the article on tar cores, I have 
used it entirely for small cores, one inch and 
less. I tried one 8’ diameter, and 12 inches 
long, for a cylinder; but the iron cut into it, 
so that the casting was full of sand holes. 

We make a great many cemetery castings. I 
cast the spear heads and other ornaments, 
with recess cores of tar, and fasten them to 
the wrought iron, by grinding a small groove 
in the wrought iron, and pouring lead into 
But they are always a little loose, 
Can 


the recess. 


which is objectionable. some corre- 
spondent give us a better plan, not too ex- 
pensive ? J. H. Ho~mMGReen. 


San Antonio, Tex. 


About Tools. 

Editor American Machinist : 
In the chance contact with practical men 
enjoyed by the writer, there are many wise 
sayings listened to which should have a place 
in the columns devoted to ‘‘ Letters From 
Practical Men” in the American Macuinist, 
and still, many men who tell just how some 
things should be done, and do them, too, do 
not write. If in this letter any reader should 
recognize his own sayings in conversation 
with the writer; 
slightly different ; or, 


if the language shall be 
if there shall be even 
a slight modification of implied meaning in 
the direction of emphasizing a good thing, it 
is to be hoped that the liberty will be over- 
‘looked, or forgiven, on the ground that we 
ought all to be willing to help each other. 

As the utmost exertions of the most skillful 
mechanics are only crowned with success 
through the use of tools, and that success is 
stamped in character as complete, or other- 
wise, as largely by the character of tools used 
as by skill in the using, does it not follow 
that the tool-maker, he who not only makes 








tools for himself, but for others, is one of the 


most important characters in all mechanical 
operations? If the subject of this letter is to 
be tools, why not begin with the statement of 
a broad shouldered, fine looking man of fifty 
years, or thereabouts, who superintends the 
repairs and tool-making 
New England 


die-making—for a 


operator of automatic ma- 
chinery ? 

‘*T have worked at machine work and tool- 
making twenty years. Before that I had six- 
teen years of blacksmithing. 
as a blacksmith has been a great benefit. I 
‘* Yes, I be- 


If I want to make good tools I 


My experience 


forge my own tools.” 
lieve in that. 
put on plenty of coal and get my fire well a 
going before I try to get my heat, and I don’t 
blow much. I blast in 
heating steel, and I want a good body of coal 


don’t want much 
between the piece I am heating and the 
tweer.”’ ‘Yes. It is a good test of 
steel. It’s quite a trick to 
chisel. A poor cold-chisel that breaks, and 
breaks, and keeps one running to the grind- 


make a good 


stone all the time is a nuisance. I can make 
a chisel off at a low 
heat, and I am careful to not overheat in 


I hate to 


a good chisel. I finish 
hardening, and I draw pretty low. 


have a chisel break. There is a man ata 
neighboring shop, though, that beats me 

beats anybody I ever saw making cold- 
chisels. I had a talk with him the other day, 
and he told me all about it. He doesit about 
as I do, only he don’t believe in edging a 
If it spreads out too wide he 


But he told me one thing 


chisel up. 
grinds off the edges. 
that he does that I don’t see much sense in. 
After he has drawn his chisel down and trim- 
med off the edge to be sure of sound stock, 
and to get rid of any part that may have been 
a little too hot, just as I do, he draws the 
blade down at a low heat a little longer, and 


a little thinner at the edge than he wants it, 


where the edge will be the right thickness he 


say } or 3’, sometimes }'', and at the point 


makes a nick with a chisel, then when he 


hardens the chisel he breaks it off at this 
nick.” “Veg: 
amine the fracture, and judge by the strength 
how low he must draw the temper.” . . . 
‘* What’s that ? 
at just the right heat will be stronger after 


hardening than before ? Cold-chisels can be 


perhaps he does ex- 
A piece of steel if hardened 


left straw color if hardened at refining heat ? 
I guess that is something that I have missed 
getting onto. I never believed much in this 
talk about not edging up steel if it is properly 
done; but if what you say is correct, that ex- 
leave his chisels 
so much harder than I can mine.” ee 
‘*Yes, I use American steel altogether. I 
find it just as good, and anything that is made 


plains how this man can 


in this country just as well as abroad ought to 
be used in place of the imported article.” 
Another man who has had a quarter of a 
century of practice where steel is put into 
expensive tools, dies, etc., and hardened, 
says: ‘‘No, we don’t object to using Amer- 
ican steel; we think the best of it just as 
We hardly ever 
We take time in 
heating, and take much pains. We can’t af- 
It is not the loss of 
steel so much as it is the loss of labor put 
upon it. If the steel had 
cost a dollar a pound, a couple of dollars 
would have paid for the steel; but if it had 
cracked in hardening, the loss would have 


good as best imported steel. 
lose a piece in hardening. 


ford to do otherwise. 


Take this piece. 


been more than $50. We buy good steel, not 
standing for a few cents a pound difference ; 
it right. Some 
pieces we heat in an open fire, some in lead, 


It is of great importance 


and then we try to treat 


some in cyanide. 
to never heat too hot; to heat evenly, and 
how a piece is dipped, makes a great differ- 
Give us good steel here, and we don’t 
have much trouble.” ‘*T am 
in terrible luck with steel; even the old relia- 
ble imported brand that I used to swear by 
has got so that I can’t depend on it at all. I 
am disgusted with it. . . . The matter? 
Everything—cracks and springs in hardening. 
When it doesn’t do that, it sinks, or the edge 
turns, too soft to stand. It doesn’t work 
alike. Well, if I don’t know 
how to heat steel for hardening after forty 
years’ experience, it is strange. It’s in the 
I am going to drop imported steel, 


ence. 
Says another: 


steel. 
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anyhow, and see if I can’t get something at ‘let the temper run out. He gets the right 


home that will do better.” 
Says a lathe hand : 


heat clear back to the body and hardens the 


“Tl tell you what I} whole blade, and on most tools he don’t draw 


think of steel that don’t have to be hardened | the temper at all.” 


for lathe tools. 
in the right place it isa great thing. 
or steel 


cutting good clean stock—iron 


There are places for it, and | 


‘* Well, well, a man chipping! 


This brought from a middle-aged 


‘ ; 
reasonable softness, at a moderate speed, I| man the answer, ‘‘ No, sir. I am here yet.” 


had just as soon have a good cast-steel tool}. 


hardened. 


wheels, pulleys, couplings, on shafts with | when I have broken a chisel. 
sand strake in, especially if yon want to run| break one. 


up to a good speed, this self-hardening steel 
beats anything I ever used. 


pulley. I turned it, first and second cut 


with one of these tools that need no harden- | 


ing. I have been working 


But for roughing cuts on balance 


You see this} the tool-dresser just how to do it, 


right here for 


‘*Can I get good chisels? Yes, as 
I don’t know 
I hardly ever 
I have my chisels dressed and 
| tempered just as I want them, though. I tell 
Now, this 
| flat chisel that I use for surface work I have 
| drawn down thinner and further back than 
| 


|good as a man can ask for. 


| most tool-dressers will do it. I want a little 


years, and know just what can be done with a| spring in a chisel ; and I have my chisels left 


first-class cast steel tool; and when this tool 
was put at work, I speeded up to where my 
old-fashioned tools would not stand to run 
width the of the 
pulley; and this tool ran clear across—14’ 

It was only 


half an inch in on face 
and cut clean all the way, too. 
worn at the sand line. The point that was 
under the scale was good as new. ‘There was 
actually four hours less time spent in turning 
and finishing the pulley than if ordinary tools 
had been used; and it is a better pulley, for 
the reason that the tool cut clean, and so 
there was less springing out of round. Four 
hours, 50 cents an hour—2 saved on tbat 
That pays for the steel in the tool ; 
and it will stay here, and take its turn at the 


work for a year or more. 


pulley. 


And still proprie- 
tors hesitate about buying it, because it costs 
more than ordinary cast steel. 
half the time it would have 
that pulley without it.” 

Says a man who is using the same kind of 
steel for roughing and finishing cuts on some 
7' shafting of hard hammered iron: ‘‘A 
common tool will not stand to run two inches 
with the same chip, same speed, and same 
feed at which this tool runs the whole length 
of a piece—16 feet. There is a good half 
inch to come off. I take off 3 
with the gear in. For the second and finish- 
ing cut I throw out the gear. It’s pretty 
quick speed—55 feet per minute, and the feed 
is twelve to the inch. It’s pretty hard stuff 
to cut with a common tool, I tell you; but 
this sort of tools stand right along.” 

‘*This is where you see the benefit from using 
self-hardening steel for tools though,”’ 
man who has one of them running on a 50- 
inch pulley at a speed of 56 feet per minute, 
with a feed of 9 to the inch. 
about a job on balance wheels this: 


Saved about 


taken to turn 


the first chip 


says a 


He has to say 
** One of 
these tools would go all over the rim of a 
wheel, would turn both edges and the face. 
I was bragging a little on the tool and was 
told it was no better than any good hardened 
tool, so I just turned a little piece away from 
one corner with my tool to get under the 
scale and get a good start for a common tool. 
It run about two inches and was used up. 
ThenI put my tool in and without grinding 
finished turning the face and both edges.” 
Just here the proprietor came 
had his say, thus: 
tools, about both the self-hardening steels, 
and the special steels, for which high prices 
are paid, it is necessary to be very careful to 
know that the facts are just as they appear. 
No doubt these high-priced steels make good 
tools, but Iam told by those who ought to 
know that there are cases in which common 
steel at common prices does just as much 
work. 
will buy high priced steel for tools, but let 
us be sure.” 
cate the use of the best steel, as they put it, 
that they had ever used, and just then along 
He said, ‘‘ Wait till these 


and 
‘*In deciding about these 


along, 


Of course if the results warrant it we 


The men were ready to advo- 


came the foreman. 


pretty hard.” ‘* No, that’s so. You 
can’t have them hard unless they are hard- 
ened at a low heat. 


how a chisel is used. 


| 
| 
But it’s a good deal in 
1 can break almost any 
A chisel must be held right; raising 
or lowering a chisel when you are running 
along a heavy chip, so as to strike it when 
not in line with the direction of the cut, will 
break a pretty good chisel.” 

good deal like putting the edge over the 
corner of the anvil, and striking down on it 
witha sledge. Yes, sir, you’re right, only I 
Oh, yes; I can break 
almost any chisel. And another thing. These 
fellows who never have any good chisels 
always have the corner broken ; don’t seem to 
think what it. They don’t keep the 


chisel. 


guess it’s worse. 


does 
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of the chisel gets the full blow, with one 
corner to take it all, not in line with the axis 
of the chisel, but at an angle across the 
corner just right to break it.” 

Going back to what the proprietor said about 
being sure that the results from using high- 
priced steel for to -Is arereally better,in conse- 
quence of the superior quality of steel, brings 
up the picture of an elderly man who told 
about drilling a piece after all the men in the 
shop had given it up. Said he, ‘‘I had a 
piece of Naylor’s steel in my tool-chest that 
I 
always thought there would be some job to 
use that piece of steel on. 
good. 


had been there more than twenty years. 


I knew it was 
I forged it very carefully at a low 
heat, and hardened it at a very low heat, and 
It was pretty thick 
When I got the drill 
ground and got ready, I put it in the engine 
lathe and put on the back gear, and that drill 
cut the hard stock that had stuck every man 


did not draw the temper. 
for ordinary drilling. 


So labor- | 
For | saving machines don’t crowd out all the chip- 
of | pers?” 


carrying it from or towards them, the head | 
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IMPROVED MILE Posts. 


and got great credit from the boss and all | 


hands for doing it.” 


hardened.” 
sense. 


place in hardening. 
S. W. GoopyeEar. 


Improved Mile Posts, 
Editor American Machinist: 


All railroads have mile posts put up for the 


information of and aid to engineers in hand 
ling their trains. 
far to one side as to make the numbers ob- 


edge of the chisel in line with the cut; but | Scure at night, and some put the numbers on 








Taps AND REAMERs. 


three sides of the post, and set it square with 
the track. This isa poor arrangement; the 
number toward the engine is often obscure ; 
the one next the track can never be seen at 
ordinary speeds, and once passed it is no use 
to look back at night. The best plan is to 


paint but two sides, and set the corner next 


the track ; then the number looks you square | 


in the face until you are aside of it. 


the idea I had was, in addition to the initial | 


of the terminal station and the mile number, 
to add such signs and figures as would indi- 
cate the grade, sags, hill tops, ete. On roads 
having uneven road-beds and many new engi 
neers they would be a big help. For ex- 
ample, when the mile beyond the post you 
are passing is level, leave the mile number 
only ; if it be an ascending grade, mark the 
post with an arrow head pointing up, and, if 
necessary, the feet per mile of grade, as in 
Fig. 1. 


arrow, as in Fig. 2; 


“a5 


mile, the arrow heads point to point, as in | 











“ 








tools have been dressed over a few times. 
That tells the story. 
over and over, and keep right on doing as | 
they are now doing then you may talk as loud | 
as you please in their favor.” 


If they can be dressed 


Let’s go and talk with the man on the big 
lathe. 
dresser here. 
a tool break off, and very seldom have to go 
back with a tool to be hardened over. 
my tools right back to the root of the blade, 


He says, ‘‘ We’ve got a good tool 
I hardly ever have the point of 


[I grind 


Our tool- 
dresser don’t dip in the point of a tool and 


and then have them dressed over. 


|from any other good steel ? 


ADJUSTABLE 


in the shop.” ‘*PDo I suppose the 
drilling could have been done with a drill 
Well, I don’t 
Of course, I 
was very careful of that piece of steel, and 
treated it just right. I had kept it a long 
time, and I was very choice of it.” ; 
‘** Yes. As you say, if I had made the drill 
from common steel, of 


know but it might have been. 


which a whole car- 
load could be had if necessary, I might have 


been less careful. I drilled the holes though, 


Fiuar Dri. 


Fig. 3, would tell it; and if a hill top is 
reached, Fig. 4 lets you know it long enough 
to put on the left-Land injector, if you need 


it. I cannot see but that this simple use of a 


little paint would be a good thing; the 
posts are there.- All it needs is the extra 
marks. The old way of commencing to work 


steam when you come to a bridge does not 
Here, in the 
Rocky Mountains, bridges are often on the 
top of the hills. 


hold good of a prairie road. 


As the road follows some 


Said the last man to get a hearing in this | 
letter: ‘‘ I believe a piece of steel should be | 
annealed at the same heat at which it is to be | 
Herein lies much good sound 
If the piece is hardened at the proper 
heat, and the annealing heat was no higher, 
then no injury has come to the steel through 
annealing, and it is likely that the point was 
well taken by the man quoted above—7.¢., 
the heat for annealing and hardening being 
identical, less change in volume would take | 


Many roads place them so 


Now | 


If the grade be down, invert the | 
if there is a sag in the} 
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wide valley or river bed, the draws from th, 
mountains that run down to the main strea 
have deposited great quantities of earth, | 

they have a well-defined water-way on t 

that carries off ordinary rains. Over the 
hog backs the roads must build, and t) 
‘“new man” often gets left. My patent h 
expired. Joun A. Hit. 


Pueblo, Col. 


Large Taps and Reamers, 
| 
| Hditor American Machinist : 


| As generally made, taps and reamers oy 
three inches in diameter are apt to be cost! 
tools. If they are turned out of a solid pie 
of steel the cost of the stock is quite an iten 
but they have a still greater objection in tl 
fact that when the teeth are chipped or brok: 
out the whole tool has to be laid aside and 
new one made. 

The inserted tooth for large tools is bett: 
as with these if one is broken out it can rea 
ily be replaced at much less cost than to mal 
a new tool. 
| ‘These inserted teeth are of fine tool ste 
dovetailed into a body of common steel «: 
iron. Planing the grooves and fitting th. 
teeth is slow work, and in the case of a ta; 
you don’t always have a good job after it is 
hardened, as the teeth sometimes shrink s: 
that you have to wedge them up to make a fit 
In making a reamer the blades or teeth can 
be hardened first, then fitted into the bod, 
and ground. 

I have lately made a form of tap with cast 
iron body which is much cheaper than eithe: 
of the above, and gives entire satisfaction t. 
those who have used it. 


A pattern was mad 
he size of the body of the tap with core 
prints on the outside $x 2inch, and about 33 
(see sketch) 4} are steel blades, 
|and A is the body of tap cast around the 
blades. Pieces of tool steel 2x2 inches. 
and 3 inches long to correspond to the core 
print were cut off and placed in the mould; 
when the hot iron was run in it hugged these 
steel blades, which had previously been 
tinned, and made sucha solid joint that it 
conld not be stirred 


inches long ; 


even with a sledg« 
hammer. 

After the tap is cast it is treated just the 
same as a solid steel tap, and can be annealed 
and re-hardened without loosening or affecting 


the tool in any way. 





I have made reamers in 
|this same manner and find them in every 
| respect as good, and a great deal more 
| economical, than the ordinary forms of large 
reamer. The pattern can be made with a 
square end on the shank, and thus time will 
be saved in planing or milling the reamer or 
tap to fit the wrench. 


Buffalo, N. Y. 


J.J. FLATHER. 





Adjustable Flat Drill, 


| Hditor American Machinist : 


I enclose you a sketch of an adjustable flat 
drill which we find very useful; I am sure it 
| will be found the same in any shop where 
|there are odd jobs to be done. It can be 
inch, and all there is of it is a 
slot and a tapered screw. 


| sprung ;! 


i6 


Epwarp D., GLEason. 
es 


Inspiration of Some Legal Decisions, 


Some weeks ago we noticed a peculiar de- 
L. Chipman, of Detroit, 
Fink case. 


| cision by Judge J. 


in the John It was that lying to 


sell goods does not constitute false pretense. 
It seems that is not the only peculiar de- 
cision he is capable of rendering when the 
| spirit moves him. A special dispatch from 
Detroit to the New York World, dated Jan. 
7th, says: 


J. Logan Chipman, Judge of the Superior 
Court, and recently elected by the Demo- 
crats to represent this district in Congress, 
succeeding Mr. Maybury, astounded the Bar 
yesterday by suddenly taking from the jury 
the case before him and giving a verdict to 
the defendants. Anexamination of the short- 
hand notes of the court stenographer, and the 
unanimous testimony of those present, make 
it certain that Chipman was in a maudlin 
state, brought on by drinking. When the 
case was culled later, it was evident from the 
Judge’s manner that he was under the influ- 
ence of liquor, and at regular intervals for 
several hours thereafter he retired to his 
| private office, aud his condition grew rapidly 
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worse. About 4 o’clook in the afternoon he | 
suddenly interrupted counsel and began a 
rambling, almost incoherent speech, de- 
livered in so low a tone as to be audible to 
few of those present. He protested that he 
loved the counsel for both sides, calling them 
by name, and that both defendant and 
plaintiff had a reserved seat in his affections. 
He hoped that no one would be angry, but he 
should, any way, give the plaintiff.a verdict. 
The utmost disgust is expressed at the action 
of Judge Chipman, but as he has already re- 
signed, to take his seat in Congress, nothing 
will be done by the Bar looking to his re- 
moval. 

Judge Chipman isa man of brilliant parts 
and was one of W. F. Storey’s first editors on 
the Chicago 7imes. He is conceded to have, 
when sober, a judicial mind of a high order. 
In the recent election his well-known habits 
were urged against him, but he was neverthe- 
less elected. Even his friends fear the prob- 
able effect of Washington life on one so 
given to conviviality. The case thus sud- 
denly decided will be appealed on the ground 
that Judge Chipman was drunk when the 
verdict was given. 

= tad 


Condition and Prospects of the 
Machinery Business. e 





LETTERS FROM PROMINENT ESTABLISHMENTS TO 
THE ‘‘ AMERICAN MACHINIST.” 





The , Osgood Dredge Company, (Boom 
Dredges, Steam Excavators, Ditching Ma- 
chines, etc.,) Albany, N. Y., write us: 


We had a very good year, and the indica- 
tions are that 1887 will be a better one. Our 
correspondence from all parts of the States 
indicates that a good many improvements 
that have been talked of for some time are 
now to be pushed to completion, while abroad 
there are many plans for large works taking 
shape, and the promoters seem to be con- 
vinced of the superior merits of American 
machinery, and I shall be much disappointed 
if a good many industries do not feel the 
effects of this foreign demand. In addition to 
our usual trade in regular dredges and exca- 
vators we have built some new machines for 
special purposes which have met with very 
gratifying success. We have built a second 
mammoth excavator for tho phosphate mines 
in South Carolina, which digs a cut 75 feet 
wide and dumps 23 feet above the track, and 
has averaged for the season at least 1,000 
yards perday. We havealso built a powerful 
dredge for mining phosphate rock under 
water, which we expect to show better results 
than anything hitherto in use for that pur- 
pose. It will begin work this month near 
Charleston. Our little excavator and ditcher 
recently illustrated in your paper has had a 
severe test and stood it triumphantly. Your 
illustration has brought us a great many 
inquiries and a fair number of sales. To 
judge by the tone of our letters it has 
filled ‘‘a long felt want.” 





The Syracuse Twist Drill Company, Syra- 
cuse, N. Y., write us: 


Our business for 1886 has been much larger 
than in any previous year, fully equalling our 
producing capacity. On some lines we are 
much behind the demands upon us, and are 
preparing to enlarge our works. Prices have 
been practically constant with us. We have 
some new specialties nearly ready for the 
market, and see every reason for expecting a 
continued increase of trade. 





J. Wendell Cole, Manager of the Detroit 
Emery Wheel Co., Columbus, Ohio, writes 
us: 

We have been steadily employed on orders 
since July, 1885. 

Our product of 1886 will make from 450 to 
500 tons of finished wheels—our orders being 
from one to three weeks ahead of us a portion 
of the time. Selling prices are about 10 per 
cent. lower than in 1885, but indications are 
that they have reached bottom. The demand 
has kept well up to the holidays, and we have 
orders now booked, to be sure of present 
prices, as long ahead as July delivery 1887. 

We have used from 175 to 200 tons of 
corundum, and have made nearly or quite 


By the method given in Art. 152, draw the 
line P R, which wi!) bisect the inclination of 
the lines 7/Jand AZ. On the line P FR the 
centers of all the circles will be located, and 
the point M, in which the line ? # intersects 
the line S 7), will be the center of the small- 
est circle. By the method given in Art. 103, 
draw a line Wc perpendicular to the line J ./, 
and intersecting the line // in the point c; 
this point c will be the point of contact (see 
Art. 144), and the line Wc the radius of the 
smallest circle. From M as a center, and 
with the radius Mc, describe a circle cutting 


ithe line P R in the point /; this circle is one 
| of the number required, and will be tangent 


to the lines 7 J and WL, Through the point 


f draw a straight line, a }, perpendicular to 


P R, and cutting the line J J in the point 0. 
From 2 as a center, and with a radius equal to 
bf, draw an are cutting / J in the point d; 
through d@ draw a line perpendicular to the line 
TJ, and cutting the line P FR in the point J. 
This point will be the center of the second cir- 


E 








K 


radius equal to Vf or V d, describe a circle. 
This circle will be tangent to the lines 7 / and 
K L; and it will also be tangent to the circle 
described from the center M. Ina similar 
manner other circles which shall be tangent 
to the lines / J and A /, and also tangent to 
each other, can be described. 

It will readily be seen that, when two cir- 
cles are tangent to each other, their centers, 
and the point of contact, will always lie in the 
same straight line. Take, for instance, the 
circles described from the centers Mand 1; 
these, since one is tangent to the other, will 
touch each other in one point only, namely, 
the point f; and since through this point we 
can draw only one straight line which shall 
be tangent to both circles, and since the ra- 
dius of each circle must be perpendicular to 
its tangent; or, in other words, since, in this 
case, the radius of each @ircle must be per- 
pendicular to the same straight line, it fol- 
lows that the radii Vf and VV / must lie in 
the same straight line ./ \; that is, a line 
joining the centers of the circles; and that a 
line, as «@ }, which is drawn perpendicu- 
lar to the line MN, must be a common tan- 
gent to both circles. Again, / / must be 





40,000 emery and corundum wheels. 
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By J. G. A. Meyer. 
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Problem 20. 
153. TO DRAW A NUMBER OF CIRCLES WHICH 


SHALL BE TANGENT TO EACH AND 
TANGENT TO TWO GIVEN STRAIGHT LINES. 
Fig. 116. Let J J and K L be the given 

straight lines; it is required to draw a num- 

ber of circles which shall be tangent to the 
lines / Jand A L; the circles shall also be 
tangent to each other, and the center of the 


smallest circle located on the given line S 7’. 


OTHER, 


| equal to 2 d, because they are radii of the same 
larc, fd. N f is equal to V d, because they 


|are tangent to the same arc, / ¢/, and drawn 


from the points of tangency to one and the 
|same point outside of the arc fd. But, ac- 
cording to Art. 147, and plainly shown in 
Fig. 111, tangent lines drawn from the same 


point outside of a circle to the points of 


tangency are of the same length; hence V / 


and Vd are equal. And since these lines 
are, respectively, perpendicular to a? and 
/ J, the point V must be the center of a cir- 
cle that will be tangent to the lines a / and 
Lge 6 

Directions.—In the space marked Prob. 21 
draw any two straight lines, not parallel to 


each other; then draw a number of circles, 





Fig. 116 


cle. From the point WV as acenter, and with aj 


tangent to these lines, and tangent to each 

other, according to the instructions given in 

this article. 

Draftsman’s Method.—It is best in all cases 
to follow the method here given. Some 
draftsmen may find the centers of the circles 
by trial. 

Problem 21. 

154. To DRAW AN ARC WHICH SHALL BE TAN- 
GENT TO TWO GIVEN STRAIGHT LINES, THE 
RADIUS OF THE ARC BEING GIVEN. 

Fig. 117. Let A Band C D be the given 
lines, and the line H the given radius; it is 
required to draw an are which will be tangent 
to the lines A Band C D, and the radius of 
the arc equal to the length of the line £. 

Produce the lines A B and C D,to their 
point of intersection #. From the point F 
as a center.and with a radius equal to the 
length of the line H describe an are K L. 
Draw a line / // parallel to A F’ and tangent 
to the are K /.; also draw line J # parallel 
to D F, tangent to the are A L, and cutting 






D 
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Fig. 119 


the line 7 H in the point /, with / as a center, 
and with a radius equal to the line 7 draw an 
arc; this arc will be tangent to the lines A B 
and ( D, 

In order to draw the line / # parallel to D 
F’, and at the same time tangent to the are 1 
LL, draw through the point /’a line #’ K’ per- 
pendicular to the line ) F and intersecting 
the arc K / in the point A; through the 
point A’ draw the line J / parallel to D F. 
In a similar manner the line / // is drawn. 

In order to find the points of contact draw 
-through the center / a straight line / ( per- 
pendicular to ) ¥ and cutting D Fin C; 
this point will be one of the points of con- 
tact. Again, draw through the center /a line 
1 B perpendicular to A F, and cutting A FH 
in the point B ; this point will be the other 
point of contact. 

Directions.—In the upper part of the space 
marked Prob, 22, draw any two straight lines 
having an inclination to each other similar to 
that of the two given lines in Fig. 117; also 
assume that the given radius represented by 
the line Hin Fig. 117 is 15 inch. Then, first 
find the center J, and draw with a radius of 


1} inch an arc tangent to the given lines, as 


explained in this article. 


Draftsman’s Method.—If the given radius 
of the arc is very long say about 4 or 5 feet, 
then the draftsman will first find the center 7 
by the method given; but in ordinary ma- 
chine drawings in which the radii of the arcs 
are comparatively small, the draftsman will 
simply open his compasses to the required 
radius and then find the center J by trial, 
which an experienced draftsman can do very 
quickly. 

Problem 22. 


155. TO DRAW AN ARO WHICH SHALL BE TANGENT 
TO THREE GIVEN STRAIGHT LINES. 


Fig. 118. Let A B, BC, and D C be the 

given straight lines; it is required to draw 

a circle which will be tangent to the lines A 

B,BC,and DC. 

By the method given in Art. 112, bisect the 

angle A B C’ by the line PB # ; also bisect the 
angle B ( D by. the line C Z, cutting the line 
B Einthe point #; through the point 7 
draw a line # F perpendicular to the line B 
Cand cutting it inthe point /. From the 
point / as a center and with a radius equal to 
FE F describe an are ; this are will be tangent 
to the given straight lines. To find the 
points of tangency @ and // draw through # 
lines perpendicular to A Band C J, the points 
of intersection (7 and J//, also the point / 
previously found will be the points of con- 
tact. 

Directions.—In the lower part of the space 
marked Prob. 22 draw any three straight 
lines, similar to those shown in Fig. 118; 
then draw an arc tangent to these lines, as 
explained in this article. 

Draftsman’s Method.—When the given line 
B Cis very long, it is always best to adopt 
the method here given; but in ordinary ma- 
chine drawings, in which the radius of the 
arc will be comparatively short, the drafts- 
man finds the center / and the radius of the 
are by trial, which an experienced man can 
do very readily. 

PRoBLEM 23. 

156. TO DRAW AN ARO OF A GIVEN RADIUS THAT 
SHALL RE TANGENT TO A GIVEN STRAIGHT 
LINE, AND ALSO TANGENT TO A GIVEN CIRCLE. 


Fig. 119. Let A B be the given circle, 
G@ H the given straight line; it is required to 
draw an arc whose radius is $ an inch long, 
tangent to the given line ( H/ and the given 
circle A B. 

Through the center C of the given circle 
A B draw any straight line C D, intersecting 
the circumference in the point A ; from the 
point A as a center, and with a radius equal 
to $ of an inch (which is the given radius of 
the arc to be drawn tangent), draw a short 
arc, cutting the line ( JP in the point D. 
From the center (, and with a radius ( D, 
describe an are J) HE. any point, 

on the line G H, draw a _ perpen- 
dicular G F'; from the point @ as a 
center, and a radius equal to } of an inch, 
draw a short arc intersecting the line G Fin 
the point #. Through /’ draw a line parallel 
to ( Hand cutting the are )) / in the point 
K,; this point will be the center from which 


From 
as ( 


the arc is to be drawn. From the point as 
a center and a radius equal to }$ of an inch 
draw an arc, this are will be tangent to the 
circle A B and the line G //. To find the 
points of contact draw through the centers C 
and A a straight line cutting the circumfer- 
ence A # in the point /, this will be the 
point of contact of the circle A P and the 
arc / HL. Through the center A’ draw a 
line perpendicular to G 1, the point of inter- 
section /, will be the point of contact of the 
line G //, and the are / # #7. 

Directions.—In the space marked Prob. 23 
draw any circle as A / in Fig. 119, and any 
straight line as ( //,; then with a radius 


"| equal to * of an inch draw an are tangent to 


the given straight line and circle. 

Draftsman’s Method.—When the given 
radius of the arc to be drawn is very long it 
will be best to find the center A’ by the 
method here given. In general machine 
drawings the draftsman will open his com- 
passes to the given radius and find the center 
K by trial, which may be easily accom- 
plished. 
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EDITORIAL ANNOUNCEMENTS. 
CP Positively we will neither 
our reading éelumns for 


publish anything in 
pay or 
advertising patronage. Those who wish to recommend 
their wares to our readers can «o so as fully as they 
choose in our advertising columns, 
opinions are not for We give no premiums to 
secure either subscribers or advertisers. 


but our editorial 
sale. 


GB Every correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 

ce We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

CB We invite correspondence from practical ma- 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the oecupations we represent, 
on subjects pertaining to machinery. 

UB Subseribers can have the mailing address of 
their paper changed as often as they desire. Send both 
Those who fail to receive their 
papers promptly will please notify us at once. 


old and new addresses. 
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Heating Railroad Cars. 





A few weeks since, directly after a railroad 
holocaust, we referred to the lack of progress 
in bringing about the heating of railroad cars 
by other means than fire-scattering stoves. 
Since then a horrible repetition of this death 





*by burning process has created something in 


ENG., | 


New Orleans News Company, New Orleans, La. | 


| the nature of a demand from the public for the 
| abolishment of the stove from railroad cars. 
| Other accidents of the kind, which are reason- 
| ably sure to occur, will, we hope, intensify 
this demand to the extent necessary to gal- 
| vanize railroad corporations sufficiently to 
|induce them to take some action in the 
| matter. To say nothing about the peculiar 
horror of death by the process of slow burn- 
ing, the stove bids fair to become the leading 
death-dealing factor in railroading. Rail- 
road travelers in this country are proverbial 
for possessing in an eminent degree the 
quality of long-suffering. Rather cheerfully 
than otherwise they consent to pay extra fare 
for the privilege of a seat and some cleanli- 
ness in their surroundings; they do not 
seriously object to the telescoping process, 
occasionally, even when it is plainly the re- 
sult of carelessness and mismanagement ; but 
|there is some evidence of an intention to 
|draw the line at being done up by fire, the 
almost certain result of the telescoping pro- 
| cess in cold weather. 

The stove affords cheap means of heating a 
|car; afew pounds of coal and no cost for at- 
tendance cover about all the expense of main- 
tenance, and this quality of cheapness covers 
a good deal with railroad corporations. If it 
could be demonstrated that there was no 
other way of heating cars than by stoves the 
case would be different. But it is well known 
that there are other successful ways. On the 
elevated roads in this city the cars are heated 
by steam from the locomotive. But when 
this plan is suggested to railroad managers 
the suggestion is met by the statement that 
this will not do for trains on long runs be- 
cause the locomotive boiler is not of sufficient 
capacity for supplying steam to haul and heat 
thetrain. In acertain sense this is true. If 
all the train is put on that the boiler can 
furnish steam to draw, it does not require 
saying that there will be no steam for heat- 








in consideration of | 


ing. While the capacity of the locomotive 
boiler has been largely increased within the 


| space of a few years, increase in the capacity 





of the cylinders to use steam has been kept 
close up to increase in boiler capacity. If 
the increase had been in the boiler alone, 
there would be steam left for heating. 
Everyone who knows anything about the 
matter, knows that when the capacity of a 
locomotive is increased by about one car, the 
effort is to add two cars to the train. There 
are objections to reducing the train-hauling 
power of the locomotive by taking steam to 
heat the cars, but there is nothing in the 
nature of an impossibility about the matter; 
a little less train, which means an increase in 
operating expenses, is about all there is of it. 

But perbaps taking steam from the locomo- 
tive boiler to heat the cars is not the best 
plan ; there is another one that may be open 
That is, provide each 


d |train with a heating car, or tender, carrying 


a boiler of the locomotive type that will not 
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scatter fire in case the train is shut up overit. 
This will, of course, be so much additional 
load on the locomotive, but it can be made 
safe so far as setting cars on fire is concerned. 
It would probably be cheaper and better 
than putting the heater and water-circulating 
apparatus in a fire and collision proof apart- 


| ment in each car. 
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It is extremely doubtful if anyone will 


| prove himself wise enough to suggest a safe, 


means of heating railroad cars that will not 
be objected to by railroad companies, because 
the stove is probably the cheapest and most 
convenient means. No one, however, will 
doubt that if laws were enacted prohibiting 
the use of stoves for that purpose beyond a 
reasonable time limit, cars would be satis- 
factorily, and reasonably cheaply, heated by 
other means. 

One of the great railroad managers of the 
country is reported to have said that the 
company he represented were looking after a 
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would adopt any good invention to that end. 
It is doubtful if railroad corporations can 
expect much in that line from inventors. It 
is questionable if much in the way of inven- 
tion is required. But if invention is needed, 
no one knows better than the inventor that 
railroads are not as willing to pay for inven- 
tions as they are to use them. The patentee 
stands poor chance for remuneration against 
corporations with salaried lawyers, and with 
gigantic associations to back them up in con: 
testing patents. The use of stoves in rail- 
road cars should be prohibited by law; if 
this were done the number of known ways 
for safely heating cars would astonish even 
railroad managers. 
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To Skilled Wage-Earners, 


A machinist m London, Canada, sends us 
the following : 

I have been a reader of your valuable paper 
nearly a year, and represent the wage-earner. 

In your issue of January 1 you publish a 
list of letters from manufacturers in different 
parts of the country, and in nearly all the 
cost of labor is mentioned. 

I would like to see the wage-earner among 
your many readers and from the different 
localities write his side of the question, that we 
may see the state and prospects of labor. 

Here in London, Canada, there are four 
engine shops, and three agricultural works. 

Ithink there are more men getting less 
than $1.50 per day than there are above that 
figure. A few good men are getting $10 per 
week, 

Living on the whole if you consider quality 
is no cheaper; the year ’86 gave full time to 
nearly all, and the prospects for ’87 are about 
the same. 


We. are ready to act upon the suggestion in 
the above letter that the wage-earners, in our 
line, give us their side of the story. We 
frequently receive inquiries about the pros- 
pects for machinists and other skilled work- 
men in certain parts of the country from 
parties who think of moving to the localities 
mentioned. It is difficult to answer those 
questions without special information from 
the places asked about. We should like to 
hear from skilled wage workers in every part 
of the United States and Canada as to the 
condition of labor exchange. Write briefly 
and to the point. We must have name and 
address of every writer, but will not publish 
the name if he requests it to be withheld. 

Twice during the last ten years our State 
Department at Washington has published a 
collection of Consular reports on the condi- 
tion of labor in all the countries of Europe, 
giving rater of wages, relative cost of living, 
and other interesting facts. Those publica- 
tions proved valuable. We believe that a 
similar publication of facts regarding wage 
earners in different parts of this country 
would prove much more valuable, and if the 
readers of the AMERICAN MAcHINIsT will re- 
spond to this request they shall have it. 

abe = 


Contest for Private Control of Gas Works, 


Efforts to get the control of the Philadel- 
phia Gas Works out of the bands of the 
people of that city to whom the plant belongs, 
into the control of a private syndicate, have 
stirred up public apposition which it is not 
safe to disregard. The gas works of Phila- 
delphia are the largest in the United States, 
and the third largest in the world. In spite 
of rascality in management the citizens of 
Philadelphia have had good gas at a low 
price, and the city treasury has had con- 
siderable money paid into it as profits on 
furnishing gas to consumers. Corporations 
and syndicates throughout the country that 
fatten on public franchises and special privi- 
leges granted by law, are worried about the 
progress and profits of those gas works under 
public ownership and control. The issue 
involves a principle vital te their grasping 
existence. They have relied upon the aid of | 
a certain servile portion of the press to per- 
suade the people that they cannot safely and | 
economically possess and control their own | 
gas and water works, especially when the 
plants are large as in Philadelphia. 

Public spirited business men in Philadel- 





plan for heating their cars, that would be 


phia have formed a committee, investigated | 
gas making, and presented a protest against | earnings to cover operating expenses. 
leasing or selling the gas works of the city to | whole deficiency was $42,41 


safer than the use of stoves, and that they | private parties. 


| 
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| 
| 
| 
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They show facts to prove 


| that gas can be made and furnished to indi- 


viduals, under city control, at $1 a thousand 
feet with free public lighting and still have a 
profit to put into the treasury. The syndi- 
cate oe to lease the works wants to 
charge $1.50 a thousand feet, and the rental, 
offered is $1,000,000 a year. An article in 
the Philadelphia Record, says: ‘‘Its backers 
say they can manufacture gas in the present 
works for 56 cts. per 1,000 feet, which would 
leave them a profit of 94 cts. if the price 
should be fixed at $1.50 per 1,000 feet; or, in 
other words, the aggregate profits would be 
$2,820,000 for the first year, and the natural 
growth in the consumption would yield an 
additional profit of $188 000 in the second 
year.” 

Gas companies are noted for paying divi- 
dends even on stock well watered. Their 
diluted stock sells at high figures. The 
New York gas companies sell gas at $1.25 
a thousand feet, and pay six per cent. divi- 
dend on stock which is two-thirds water. In 
Washington at $1.25 a thousand feet the 
companies pay ten per cent. dividend. In 
Wheeling gas sells at 90 cts. a thousand feet; 
all that is needed for streets, public buildings 
and charitable institutions is furnished free, 
and yet seven per cent. dividend is paid. 

When the public gas and water works ques- 
tion is well discussed in the newspapers the 
people in cities and towns will not be paying 
as much tribute to the corporation Czesar as 
they do now. 

ss <a 3 

It is doubtful if there was ever atime when 
so many railroad projects were rife in the 
State of Maine. There are said to be twenty 
schemes for railroads on foot, and at least in 
fifteen instances that companies have been 
formed. Most of them grew out of connec- 
tions to be made with the Canadian Pacific. 
2 








Secretary R. W. Raymond, of the American 
Institute of Mining Engineers, 13 Burling 
Slip, New York, has issued a circular an- 
nouncing that the next regular meeting of 
that association—the 47th annual—will be held 
at Scranton, gy beginning Tuesday evening, 
Feb. 15. E. S. Moffat is chairman of the Local 
Committee. ‘The programme of the meeting 
will include visits to steel works, machine 
shops and collieries. This society now num- 
bers 1,500 members, and is one of the most 
influential of its kind in the world. 

oe 





In Mr. Kent’s address to the Stationary 
Engineers at Newark, to which we briefly 
referred last week, one excellent point made 
was that engineers should be provided with 
means for measuring water used, and weigh- 
ing fuel. Steam users pay for a good deal of 
coal that might be saved if they would pro- 
vide these simple means for enabling engi- 
neers to know just what results they were 
getting. If men who pay the coal bills are 
careless in these matters, how can they ex- 
pect engineers to be otherwise? There are 
no men working in any direction that are 
trying harder to improve themselves than 
This means improved 
economy of operation, and they should be 


stationary engineers. 


met half-way by employers. 
ABR — 
Literary Notes, 

Our thanks are due to Wm. McPherson, 
Jr., for a copy of his annual report for 1886, 
as railroad commissioner of Michigan. It is 
a bound volume of 600 pages, and gives 
statistics of each of the fifty-three railroad 
The 
debt of each road is analyzed, as well as the 


companies doing business in the State. 


expenses for the past year, and income from 
every The of stock and 
debt over cost’ at the close of 1885 was #50,- 
| 543,044.88. Of the people are to 
be charged rates that will make the securities 
representing this amount of water valuable 
Wall street. Only seven roads paid a 
in 1885; but if stock and bonds 
represented only actual costs, probably most 
of the roads could have paid a dividend. 
But three companies failed to make sufficient 
Their 
There were 


source, ** excess 


course, 


in 


dividend 
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met 
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close of 1885, and 1,125 stations. There 
were 18,630 men employed, and 273 of them 
were among the killed and injured during 
the year. 


BEAMS AND GIRDERS. PRACTICAL FORMULAS 
for their Resistance. By P. H. Philbrick, C. E. 
Published by D. Van Nostrand, New York. Price 
50 cents 
This is one of the well-known ‘‘ Science 

Series’ of this publisher. The author is Pro 

fessor of Civil Engineering in the State Uni- 

versity of Ohio. We have no doubt the book 
will be well received by both civil and me- 

‘hanical engineers. 


| (juss i pIONns my 
nder this head we propose to ee ne 








us, pertaining to our specialty, correctly, and according 
common-sense methods. 


Every question, to insure any attention, must invari- 


€ ly be accompanied by the writer's name and address. 
If so requested, neither name, correct initials no~ loca 
tion will be published. 

Si ‘r r 

V2 (28) To A. 8., New York, who asks about 


proportions for a compound propeller engine, high- 
4"'x7"': We have no faith in a 
compound engine of this size, and cannot recom- 
mend any proportions. 


J.S. U., Mitchell, Ont., writes : 
‘g engine runs 150 revolutions per minute, but is 
; for the work. There is no room in 
the steam chest for a longer value. Will reducing 
the speed result in a saving of fuel? A.—Yes. 


(30) F. H. writes: In locomotive stacks 
contracted near the center, so as to steady the flow 
of gases, the exhaust steam is obstructed a little. 
Now, I would like to know why it would not be an 
improvement to extend the stack nearer the center 


pressure cylinder, 


Our 


29) 
(20 


twice too large 


the stack sufficiently so as to give as uniform a flow 
of gases as possible. A.—The general practice at 
present is to make the lower part of the stack 
straight, or, if hard coal is used, the whole stack is 


made straight. Your suggestion will not be an 
improvement. 
(31) H. E., Depere, Wis., writes: The 


owner of a pulp mill annealed a number of pulp 
screen plates to straighten them. The plates are 
made of sheet brass about 1-16 inch thick, and are 
about 2 feet long and 10 inches wide. They are 
now too soft and limber. How 
I think it can be done by pressing them between 
two plates. 
the plates the way you speak of if 
sufficient 
ticable to get this pressure. 


pressure, but we do not think it prac- 
If the plates will 
stand hammering, of which you can judge, you can 
harden them in this way. They can‘also be hard- 
ened by rolling. 
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(32) C. F., Frankfort, N. Y., writes: 1. 
We have a double engine, 10x12". The right- 
hand engine has 1-32 inch lead on the backward 


stroke, and the left-hand has the same lead on the 
forward stroke. Should not the lead be equal all 
around? A.—The question of lead is almost en- 
tirely one of quiet running. If your engines run 
smoothly with 1-32 inch lead on one end, and line and 
line on the other end, the presumption is that they 
are all right. It would not be wise to make any 
alteratiou in this respect without an indicator dia- 
gram showed it to be advisable. 2. What is meant 
cutting off at three-quarters stroke? Is it 
three-quarters of a revolution or three-quarters of 
the stroke of the crosshead? A.—Cut-off is stated 
by the distance the piston, or, what is the same, 
the crosshead, has traveled. 


(33) J. G. Will you give us the safe 
working pressure and horse-power of the following 
vertical boilers: The shells are made of 3-16 inch 
60,000 lbs. tensile strength, single riveted. 
rhe sizes are 12-inch diameter, with 75 %-inch 
tubes 18 inches long; 15-inch diameter, 96 
in one case 24 inches and in the other 
18 diameter, 115 

18 diameter, 145 tubes 30 
boilers fired with coal 011? A.—Ac- 
cording to United States inspection laws, supposing 
construction other respect, the 12- 
inch shell would be allowed a pressure of 312 Ibs. ; 
the 15 inch, 249 lbs. ; and the 18 inch, 208 lbs. 
annot estimate the horse-power 


DY 


steel, 


Lubes, 
30 
30 


same size, 


inches long; inches 
long: 


inches long; 


tubes 


inches inches 


right in every 


of such boilers 
(he only way we know of to find this out is to put 
one of them toa test. From the results of this test 
you can calculate the power of other 


4) M. S., St. Paul, Minn., asks: 1. 
What is the proper way to apply for a patent? 
A.—Put the matter in the hands of some reliable 
patent attorney in your city. 2. Can a patent be 
obtained on 


sizes. 


°o 





a combination of already existing 
patented devices and well-known principles when 
by their use new, 


useful and original results are 


can I temper them ? | 


A.—You undoubtedly could harden | 
you could get | 
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5.247 miles of track in the State at the | obtained? A.—Yes. 3. How small is it practicable 


| to build a vertical wrought-iron boiler with riveted 





line of the boiler, and then contract it below the | answers well. 
point where the exhaust steam strikes the sides of | pr 


seams, iron to be \ inch? A.—About 12 inches 
will be as small as will amount to much. 
man 28 or 30 years old too old to learn practical 
mechanical drawing, and if not what course should 
he pursue? A.—Heis not tooold. There are two 
courses to pursue; one is to take lessons from a 
competent teacher; another to teach yourself. 
You will find very full instructions in the articles 
by Mr. Meyer in the AMERICAN MACHINIST. 5. How 
long will it take? A.—You will never get through 
learning. By perseverance you will be able to do 
a very creditable job in @ year or two. 


(35) G. , The Dalles, Oregon, asks: 1. 
Does it ei a alee to test with cold water up to 
140 pounds pressure, and if so in what respect? 
A.—It must be assumed, in the first place, that the 
boiler is amply strong to stand the pressure of 140 
pounds without in any way straining it. Then the 
argument is that it is injurious to submit a cold 
boiler to such a pressure, and the opinion that it is 
to some extent injuriousis gaining ground. Many 
engineers insist that the water should be heated. 
It is almost universal practice in railroad shops to 
apply the water test by means of an injector ; this, 
we think, makes the water test unobjectionable, if 
it follows a careful inspection which shows that the 
strength should be ample for the pressure applied. 
2. Does the 140 pounds water pressure represent 
more or less than the steam pressure? A.—Prac- 
tically the same: the pressure on the lower part of 
the boiler would be a little greater with water, 
owing to the weight of water. The custom, how- 
ever, is to make the water pressure 50 per cent. 
higher than the steam pressure to be carried. 


(36) G. P., Charleston, S. C., asks: 1. 
Do you think small steam gauges indicate cor- 
rectly, even when new? A.—Small steam gauges 
are marked from the mercury column, the same as 
large ones, and should indicate correctly. 2. Would 
you think it advisable to graduate a new spring 
safety valve by the indications of such a gauge? 
A.—Yes, if the gauge was new, and made by re- 
liable parties. 3. What kind of steel is best for 
crank-pins? A.—A mild steel that will not harden 
by ordinary means. 4. Isa brass steam- packed 
piston ring considered better than a steel one, so 
far as friction is concerned? A.—There will prob- 
ably be a trifle less friction with the brass ring. 


5. Which is best for the crank-pin boxes of an 
engine, brass or babbitt metal? A.—There is 


difference in opinion. If well proportioned, either 
For high-speed engines present 


actice rather favors babbitt. 6. Why is babbitt 


| metal more generally used for all kinds of boxes 








We | 


sufficient at night. 


than brass? A.—For many purposes it is much 
more convenient to use babbitt than brass, and it 
is equally as good. 7. Are copper rivets driven 
hot, like iron? A.—Copper rivets are generally 
driven cold. 


(37) A. B. asks: Will you please explain 
how draftsmen proceed to find out the proper 
shape of steam pipe to make connection between 
the JT pipe and cylinders, and have the pipes 
accommodate themselves as much as possible to 
the shape of smoke-box? A.—That end of the 
steam pipe which connects to the JT, or, in other 
words, the upper end of the steam pipe, must have a 
form which will allow the bolts connecting the same 
to be entered into the bolt holes, and therefore this 
end of the steam pipe is made straight. Hence, 
the draftsman will first draw this part of the pipe, 
and determine how much of it must be straight. 
Then from the same center, as used for describing 
the smoke-box, the middle portion of the steam 
pipe is drawn, so that it will clear the inside of the 
smoke-box about one inch. The middle portion of 
the pipe is then connected to the upper end by 
ares tangent to both: the radii for these arcs being 
as large as can be used without covering any or too 
many flues. The lower end of the steam pipe is 
formed by drawing arcs tangent to the middle por- 
tion of the steam pipe and steam passage in the 
cylinder, leaving as many flues uncovered as pos- 
sible. 


(38) L. 8S. C., Colorado, Tex., writes: 
We are situated on a hill without water for our 
boiler. Onan opposite hill, two miles away, the 


city water works are located. The elevation of the 
water-works is about 15 feet lower than we are, but 
they use a stand-pipe in which the water usually 
stands at 50 to 60 feet. From this water is supplied 
to the town, which is midway between the two hills, 
and 110 feet lower than are. An 8-inch pipe 
extends from the water-works to the town, from 
which smaller pipes distribute the water. 1. Can 
we, by tapping some of the pipes in town, bring 
water to our works, and if so, how large should the 
pipe be to supply two 80 horse-power boilers? A.— 
Whether you can get wateror not willdepend largely 
upon the quantity used in the town. You have 30 
or 40 feet head left in the stand-pipe, but this may 
be lost in the town. By applying a gauge to the 
pipe you propose to tap, you can tell whether there 
is, as compared with your location, any head left. 
If you fina, say, 10 feet head, you can get sufficient 
water. We should use 3-inch pipe, because part of 
the time there will probably be very little head. 
Perhaps you may find no head during the day, but 
In that case, by having a cis- 
tern holding sufficient water to last a day or two, 
you can fill it at night. In any case, we should 
have a cistern to provide for emergencies. 2 Can 
we draw water from the pipe by using a good 
pump, if we find it will not flow? A.—If the water 
will flow to within a few feet, then a pump will do 
the rest. Lay the pipe with as few bends as prac- 
ticable, and make good joints. 


we 
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USINESS SPECIALS 


Transient Advertisements 50 cents a line for each | 
insertion under this head. About seven words make a 


line. 
Wednesday for the ensuina week's issue. 


Shafting Straighteners. J. H. Wells, Tampa, Fla. 
J. Clayton,Air Compressors, Rock Drills,43 Dey st, NY 
Edw. Sears, Wood Engraver, 169 William st., N.Y. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 


N. B. Non-breakable Drills and Taps. A. P. 
Brown, 108 Liberty st., N. 


Solid Nickel-Seated ** Pop” Safety Valves. Con. 
solidated Safety Valve Co., 111 Liberty st., N. Y 


The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 


Light articles built toorder by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Selden Packing, for stuffing-box, with or without 


rubber core. Randolph Brandt, 38 Cortlandt st., NY 
Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


20’, 25,’’ 28’’ B.G.and S. F. upright drills for imme 
diate delivery. Currier & Snyder,Worcester, Mass. 


Ice and Refrigerating Machines. 120 built, and all 
successful, by David Boyle, 521 Monroe, Chicago, 111. 


The Improved Tabor Steam Engine Indicator, 
made o sold by The Ashcroft Mfg. Co. 111 Liberty 
st., N 

antes Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y. 


Curtis Pressure Regulators, Curtis Return Trap. 
Curtis Damper Regulator. See Jan 8, p. 11. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley,11W. 13th st.,N.Y. Send for des’n. 


Machinists’ supplies, brass goods m’f’rs supplies, 
polishing materials, all kinds wire, metals, ete: in 
any quantity. Jordan & Gottfried,208 Canal st.,N.Y. 


Handbook on the Care cf Boilers. 50c. Descrip- 
tive Circular and Catalogue of Books for Mechanical 
Engineers free on application; special terms to 
Mechanics’ Libraries. E. & F. N. Spon, Publishers, 
35 Murray st., New York. 


‘Hints to Steam Users, Engineers and Firemen.” 
A 100-page book on care of steam boilers; just is- 
sued: containing useful rules, tables, ete. ; a valu- 
able book for engineers; sent on receipt of 25 cts. 
instamps. J. N. Mills Pub. Co., 30 Vesey st., N. Y. 


St. John Improved Self-adjusting Cylinder Pack- 
ing, for marine and stationary engines and locomo- 
tives; applicable to water, air, oil and ammonia 
pumps. For durability and minimum of friction, itis 
unexcelled. Send for pamphlet. Address, Bal- 
ance Valve and Piston Packing Co., room 58, 280 
Broadway, New York. 


Patent Binders for the AMERIC AN MACHINIST, 
holding a complete volume (52 issues), simple, neat, 
durable. Price, $1, prepaid, to any part of the 
United States by mail. To Canada or foreign coun- 
tries the price will be 75c. ; purchasers pay express 
charges and customs duties. AM. MACHINIST PUB’G 
Co., 96 Fulton st., N. Y 


** Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 














It is proposed to start a co-operative spring and 
axle factory at Cincinnati. 

The City Council of Waco, Texas, will 
bids for building water-works, 


receive 


Citizens of Seymour, Ind., are talking of erecting 
water-works in that city this year. 
Two women of Creston, Iowa, are about to estab- 


lish a suspender manufactory in that city. 

There is talk of a company being organized at 
Tuscaloosa, Ala., 

Frank R. Dillman contemplates erecting a ma- 
chine shop at Paragould, Ark., next spring. 

S. M. Bixby, 174 Washington street, New York, 
will erect a shoe blacking factory, to cost $60,000. 

Parties in Terre Haute, Ind., contemplate erect- 
ing a foundry and machine shop at Florence, Ala. 

Itis reported thatthe Bay State Arms Company, 
of Uxbridge, Mass, will remove from that town to 
Meriden, Conn. 

It is reported that 
Company, Hornellsville, 
factory at Kansas City. 


to build an iron furnace. 


the Rawson 
ie 


Manufacturing 


will establish a 

The car and machine shops of Schall & King, 
Middletown, Pa., recently destroyed will 
probably be rebuilt svon. 


by fire, 


The new Bessemer steel works to be erect at 
Wareham, Mass., will cost $350,000, and give em- 
ployment to a thousand men. 

O. W. Sage, Rome, N. Y., will move his sash, 
|door and blind factory to Oneida, where he will 


| erecta three-story factory, 65x115 feet. 





| The Cincinnati and Newport Iron and Pipe Com- 

pany, Newport, Ky., have let the contract for the 
erection of a new foundry pipe works, 90x170 
feet. 


and 


It is stated that a company is being formed at 
Montgomery, Ala., to start a manufacturing town 


| near Montgomery. W. L. Chambers can give infor- 
| mation. 
The Cuyahoga Works, of Cleveland, O., have 


| sold out to the Cleveland Shipbuilding Company. 


J. F. Holloway has been manager of the works 


since 1862. 


Copy should be sent to reach us not later than | 





| for 


The Bouton Foundry Company, 2600 Archer ave- 
nue, Chicago, have purchased the Union Foundry 
Works, and succeeded to its business. N.S. Bouton 
is president. 

George Draper is president and E. L. 
treasurer of the Hopedale (Mass.) Elastic Fabric 
Company, which has just been incorporated with 
$50,000 capital. 

Geo. W. 

a new 


Osgood 


Dudley and Moses Bros. are interested 
stock company lately formed at Mont- 
Ala., to build stove works and make cast- 
iron pipe. The capital is $50,000. 


in 
gomery, 


The Gouverneur Machine Company, Gouverneur, 
N. Y.—property stock, $25,000—has been incorpor- 
ated to manufacture agricultural implements. 
B. L. Barney and others, incorporators. 

The Breckenridge Manufacturing 
Meriden, Conn.—capital stock, $30,000 
incorporated to manufacture gas fixtures, ete. 
H. Breckenridge and others, 

The Northern Pacific Railroad shops at Fargo, 
Dakota, were burnt January 7th. Three locomo- 
tives and a lot of valuable machinery 
stroyed. 


Company, 
-has been 
J. 
incorporators. 


were de- 
The loss is said to be $150,000 to $200,000. 
A factory, 37x100 feef, three stories, for the manu- 
facture of ladies’ and gentlemen’s cotton under- 
wear, will be erected at Newport, N: H., 


this winter, 
if the town votes ten years’ exemption from taxes. 

The Etowah Manufacturing Company has been 
formed at Rome, Ga., to manufacture furniture, by 
E. F. McGhee, J. T. Camp, T. F. 
A factory will be built at once. 
$50,000. 

David Boyle, manufacturer of ice machines, 521 W. 
Monroe street, Chicago, Ill, writes us: ‘ My buat- 
ness has grown steadily during the past year, and is 
now threefold what it was at this time last year. 
Times are good.” . 


Smith and others. 
The capital stock is 


Kearney & Foot Company, 101 
New York, and Paterson, N. J., have issued a large 
lithographed chart, mounted, showing the files and 
rasps in 


Chambers street, 


most use. It isa neat chart to frame or 


hang up in the office or shop. 


The & Bodley Company, Cineinnati, 
have been awarded the contract for a pair of 21x60 
Corliss engines, four eable-driving and 
tension machinery, a complete plant for two cables 
for the Mt. Auburn cable road of that city. 


J. W. Russell, a foundry at West 
Middlesex, Pa., has made a proposition to move the 
plant to Hubbard, O., if given $500 to assist in erect- 
ing the necessary buildings The proposition has 
been accepted, and the foundry will be moved. 


The Louisiana Land Company, 
Opelousas, La., state that they will erect a rice mill 
with a capacity of 200 barrels every twenty-four 
hours, a cotton gin and a machine shop, and starta 
brick-yard at the new town of Crowley.—Ba/timore 
Manufacturers’ Record. 


Lane of 


boilers, 


operating 


Southwestern 


The Nashville Iron, Steel and Charcoal Company 
—capital stock, $700,000—has been formed at Nash- 
ville, by E. W. Cole, J. M. Head, E. H. East, 
J.C. Neely and others. The object of the company 
is to erect two 50-ton charcoal blast furnaces and a 
charcoal and chemical plant. 


D. for the last seventeen years con- 
nected with the Fales & Jencks Machine Company, 
Pawtucket, R. 
that company, to open a new shop for manufactur- 
ing his patent self-oiling shell 
small machines. 
tucket. 

It is stated that the Benwood Tron and Nail Com- 
pany have about perfected arrangements for the 
erection of a large tube works near 
plant and nail mill in Benwood, adjoining the 
southern corporation line of Wheeling, W. Va. It 
is thought the works will be ready for operation by 
the Ist of May. 


Tenn., 


Jackson, 
I., has severed his connection with 


rolls and 
His shop is 17 Baley street 


other 
. Paw- 


their steel 


Provided he can make suitable arrangements, 
J. B. Elliott, N. H., proprietor of the 
Clipper Mowing Machine Works at that place, will 
remove his works to Jackson, Mich. 
he 


of Keene, 


He states that 
has a large trade in Wisconsin and Michigan, 
and thinks Jackson would be a desirable place to 
locate his factory. 


The 


-Boston Commercial Bulletin. 
Railway Review says: * Thirty-seven engines 
use on the California and Oregon and other 
lines now under construction are to be built by the 
Southern Pacific Company at their 

The cost will be over $500,000.” 
rather expensive for 


Sacramento 
shops. 


to 


This seems 


be locomotives, but they 


certainly build good ones at the Sacramento shops. 


At present there is no manufacturing of any 
amount done at the townof Saybrook, Conn. It is 


said, however, that the officials of that old place 
have voted to rebate for a term of ten years taxes 
upon the paper box manufacturing company now 
at Middletown if it goes to Saybrook. Saybrook’s 
annual is at present but five mills on the 
dollar, 


The Foundry and Machine Company, 
Toledo, O., are putting up a brick building, 50x100, 
having four fleors, this being the principal shop: 
also a foundry, 60x70. Throughout the establish- 
ment will be fitted with latest improvements. The 
favilities in this new building are increased four 
They to all in operation by 


tax 


Toledo 


times. hope have 


| February.—/ron Trade Review, 
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— MISCELLANEOUS WANTS, >}: 
Advertisements wili be inserted under this head a 
35 cents per line, each insertion. 


Machinists’ Supplies and Iron. 





NEw YORK, Jan. 13, 1887. ar —_ 


One of the best signs of business prosperity is | Experimental and new machinery for special 
afforded’by the pig iron market. Of this it may be tet Aamo _— by — Fe gage meen and 
‘ ates # _ | Inventors’ designs; ample facilities. Cohoes Iron 
said that, notwithstanding large contracts for fu Foundry and Martine Co.. Cohoes, N. Y. 
ture delivery that were made at the beginning of 


the year, there are no signs of present weakening. 
BRADLEY’ UPRICHT 


On the contrary, itis not probable that these con- 
tracts could be made to-day as favorably as they 


were then by considerable odds. While furnace- 

men and holders of pig iron are anxious to accom- 

modate customers, they are inclined to force prices 
up a little, and there appears no special desire to 
sell in any quarter. The anxiety is rather on the 
f buyers. It need not, however, be 

es f Combines all the 

inferred that there is immediate prospect of ma- best elements es- 

terial rise in prices; still, for small lots for imme- j priming BEE 

“Lass . 

diate delivery, there has been an advance.'}|We P Has more good 

quote Standard Lehigh brands, No. 1 X Foundry, a 

$20 to $22; No. 2X, $19 to $20; Grey Forge, $17.25 better work 

and costs 

less for re- 

pairs than 


















Establisheg 
1s32. 


to $17.50. 

“Scotch Pig—The inclination to get better prices 
for Scotch {brands has had the effect to restrict | any other Hammer inthe World. 

business. But few sales have been made during BRADLEY& co. Syracuse, NY. 
the week. In prices we quote Coltness, $22.50 to 
$23; Glengarnock, $21; Summerlee, $21 to $21.50; 
Eglington, $20.50; Langloan, $21.75 to $22; Dal- 
mellington, $20.50. 

Tin—While transactions have been light, prices 
are held firmly. Jobbing lots of Banca have sold 
for 23c.; Straits and Malacca, 22.45c. 

Copper—The transactions for the past week have 
been unusually light. Lake is nominally held for 
12c., but has been sold for11%c. Arizona is quoted 
at lic., but there are no sales at that figure. 


Antimony—Hallett’s, 75c. ; Cookson’s, 9c. 
Spelter—Refined, 5X%c. to 6c. 


WANTED: 


** Situation and Help” Advertisements only inserted 
under this head. Rate, 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
for the ensuing week's issue. 








CUSHIONED 


EAUDRY'S Sesto 











HAMMER 


The success of our 
machine is the best 
proof ofits value. Is 
more like a steam- 
hammer than any 
other, yet has all the 
‘ - conomic advantages 

: er ici _— of a power hammer, 
Mechanical draftsman—1l2 years’ experience on | and is far superior to any. Will work a larger bar of 
steam engines and special m’ch’y, wants situation | gteel or iron and turn out more difficult forgings 
in N. Y. or vicinity. Address ** Skill,”” AM. MACH. ; than any other hammer made. Guaranteed as rep- 

Foreman Wanted—One used to building lathes ; | rese 9 OF no sale. 


must be a practical machinist and able to handle 50 
men to best advantage. Address Lathe, AM. MACH. BEAUDRY & CUNNINGHAM 
5 





“ 


“> 
“5k 


ar 








Wanted—Position as foreman; accustomed to 
make and design tools for uniform work and take 
charge of help. H. C., 17 Robinson st., Lynn, Mass. 

Wanted—A first-class patternmaker; one accus- 
tomed to engine work preferred. Apply, by letter, 
to Woodbury Engine Co., Rochester, N. Y. — 

Draftsman wanted; must have had practical ex- 
perience in machine design. Address, stating age, 
experience, references and compensation wanted, 
the Yale & Towne Mfg. Co.. Stamford, Conn. 

Wanted—Situation as superintendent of machine 
shop and foundry; 14 years with one firm as fore- . 
man and supt.; best of references. Address - 
B. A. S., AM. MACHINIST. m 1 § 

Wanted—By a mechanical engineer, thoroughly “rae 
acquainted with cotton machinery and steam- 
engine work, a position as superintendent or drafts- 
man; good references. Address W. B. B., P. O. 
Box 18, Clarendon Hills, Mass. 








8 ome 
(\ 


. ‘ja: -- 


Wanted—A young man thoroughly competent to " , v th, whl hi 
act as foreman of machine department in a shop He oKO \ iy kt ij, 2 i 
manufacturing steam engines and improved saw — Maa a 
mill machinery ; must understand managing men, i Al mr ‘ 





and be well posted in improved methods of doing 

work; good character and habits essential ; would 

have charge of 25 or 50 men; state age, ae. T HE B BR oO WwW N HAMM E ts 

and where formerly employed. W. X., AM. MACH. STRIKES A BLOW WITH 

Double ee Seen That it Raises the Hamme 
sCE . Ts. A NEW MOVEMENT! SEND FOR DESCRIPTION 

+ MIsCELLANEOUS WANT + KNOWLTON MFG. CO., KING ST., ROCKFORD, ILL. 

Advertisements will be inserted under this head at 


35 cents per line, each insertion. 








Crescent solid lubricant, clean, durable, cheap ; 
prevents hot boxes. Crescent Mfg, Co., Cleveland. 


The Crescent automatic grease cup is adapted to 
every service. Crescent Mfg. Co., Cleveland, Ohio. 


Light mach’y of all kinds built at short notice 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 
™Wanted—Capitalist to read article in the Am. 
MACHINIST, Sept. 4th, 1886, on Bicycle Engineering ; 
then buy an interest in my new safety, high-speed 
tricyle, patent just issued. Alfonse Mercer, Bram- 
bleton, Va. 

Power.—Parties of moderate means having ar- 
ticles of merit to manufacture can be furnished 
with power and steam heat at reasonable rates in 
one of the best villages in New York State; good 
schools and water, low rates of freight and low 


taxes. Full particulars can be obtained by ad- FOR SALE, 20 in. x 48 In. ENCINE 
3 emereeTen , e ° ° 
dressing Power, AM. MACHINIST Built by Woodruff & Beach, Hartford, Ct., in 1866, 
Wor Sale -- Valuable Manufacturing Property, In first class condition. Can be seen running 
centrally located in one of the largest Western | Cylinder, 20in.x48in. Fly Wheel weighing eight 
States, with a well-established reputation for the | tons, 16 ft. dia., 24in. face, turned for belt; engine 
goods of its manufacture, which consist of engines, | shaft, 9ft. long, 9in dia. Will put in with the en 
boilers, saw and grist mill machinery, and kindred | gine, the coping stone on which it rests; new Natien 
articles. Property all in first-class condition; tools | al Heater: jack shaft, 5%¢ in. dia. 16 ft. long; line 
and machinery in good order, and the works now | pulley, 8 ft. dia., 264% in. fave bored to fit jack-shaft 
running. Parties who mean business, and desire | three brass lined pillow blocks to fit jack-shaft also: 
to engage in a profitable and well-established | »Ransom’s siphon condenser, suitable for the engine. 
business of this character, can get full particulars l Will be sold low for delivery in March, next. Call 
by writing or applying in person to M. D. Wheeler, | on. or address the Coe Brass Manufacturing Co.. 
stapleton, Staten Island, N. Y., or Manning, Max-| Torrington, Litchfield County, Connecticut. 
well & Moore, 111 and 113 Liberty st., New York. 








ONE-HALF TIWE 
and LABOK saved by using 
this solid, strong, curable, 
firm-hold,quick-working Lever 
(Not Serew)Vise. Has improved Taper, 
Pipe and other attachments. Sold by 
the trade. Send for circular 


MELVIN STEPHENS, Prop’r. 
41 Dey Street,'New York 
, 














= 93 Liberty St. | 44 Washington St- i 
NEW YORK. | BOSTON. 
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THE DEANE STEAM | 
BUILD 


WATER WORKS, 


ENGINES 


AND 


STEAM PUMPING 


MACHINERY. 





Send for Catalogue No. 18. 


25-INCH PILLAR SHAPER. 


This Machine has a stroke of 25 inches, cross-feed of 27 inches, and will 
plane work 20 inches high. It has a large vise, with extra jaws to hold ir- 
rezular work, and a good, big solid table, that will stand the strain of a heavy 
cut, It has space under the cutter bar to run shaft 4 inches in diameter entirely 
through for Keyseating, etc. A very important feature is the automatic, vertical 
and angalar feed. Its value especially on large work will be appreciated, 

Send for Catalogue for full description. 


THE HENDEY MACHINE CoO. 


TORRINGTON, CONN. 


THE WESTINGHOUSE MACHINE CO. 


MANUFACTURERS OF oo 


THE “JUNIOR” 
AUTOMATIC ENGINE. 


15, 25 & 35 HP. only. 























You will never know ——-— 
how cheap it is till you 
ask, nor how good it is till 
you try. 


44 ———o 
ie ALATA TT LATIN 


SALES DEPARTMENT FOR THE TQ. S. 
CONDUCTED BY 


WESTINGHOUSE, CHURCH, KERR & COMPANY. 


FAInBANKS, MORSE & CO., - Chicago, Ill. | D. A. TOMPKINS, & CO., - Charlotte, N. C 
FAIRBANKS & CO., - ~ St. Louis, Mo.| ROBERT MIDDLETON, . - Mobile. Ala. 
PARK & LACY, - - San Francisco, Cal.!H. DUDLEY & COLEMAN, New Orleans, La, 


THE M. T. DAVIDSON IMPROVED STEAM PUMP. 
“eee Davison Steam Pump Company. 
WARRANTED BEST PUMP . MADE FOR ALL 


BPRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 


















| 


IF YOU WANT A STRONG, ECONOMICAL 


Ei IN’ G- TINT EB, 


Either Horizontal or Vertical, 
For steady every-day ard all-night service, and 
| at a Low Price, write to 


GUILD & GARRISON, 


BROOKLYN, N. Y. SOoOoORB «ce co.,, 


STEAM PUMPS, 
VACUUM PUMPs, 
AIR COMPRESSORS. 





SEND FOR CATALOGUE. 














J. WENDEL COLE, M. B. 
Manager of Pennsylvania | 
Southern Lake regions and the| 
Northwest for | 
DETROIT EMERY WHEEL CO.) 


Address, Box 84, Columbus, O., or| ———— : 
P. O. Box 152 Chicago. | EA 1. PES > ——— 
Hart’s Corundum-Emery Wheels. |Twelve hundred Engines in use Please mention this paper. 





















Established in 1874. 24 and 26 West Street, Cleveland, 0. 


CLEVELAND TWIST DRILL CO. io cerwnse ete. 
Boring and Turning Mills 


MADE BY 


BETTS MACHINE C0. 


WILMINGTON, DEL. 











NOTE THE FOLLOWING ADVANTACES. 


Positive feeds, no friction. 

Spindles entirely independent, can be moved simu)- 
taneously in opposite directions with different 
grades of feed. 

Spindles not round, but of such shape as will allow 
ready adjustment for wear. 

Great range of feed and abundance of power. 
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AMERICAN 
NICHOLSON. FILE COMPANY, Sole Mfrs. of | 





FILES and RASPS Having the Increment Cut, pag FIL. ERS’ TOOLS and SPECIALTIES. 


The above illustration represents a device in which files may be held for service in surface filing, and while in this condition 
READILY SPRUNG, in order to give at the will of the operator, more or less convexity to the working face of the file. Itdoes 
way with unnsual care to obtain atrue convexity or “belly” to file sides, and in fact renders great service by enabling the 
perator to utilize the file to its full capacity. 


SURFACE FILE HOLDER No. 4, Adapted to Hold Files 12, 13 14 in. Long. 
14, 15,16 a 


PROVIDENCE, R. I., U. S. A, 


THE HANCOCK INSPIRATOR, 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF BOILERS. 


OVER 85,000 IN USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 
AUTOMATIC 


ve-starrive INJEGTOR | 


“Invaluable for use in Traction, Farm, Portable Marine and 
Stationary Boilers of all kinds. No handles required. Water supply 
very difficult to break. Capability of restarting automatically, 
immediately after interruption to feed from any cause.” 


“ “ 5 “ 


MANUFACTORY AND OFFICE - - 





























RELIABLE AND CHEAP. 


SEND FOR CATALOCUE. 





Sole Manufacturers in the United States & Canada, 


NATHAN ManuracrTurine Co. 


92 & 94 LIBERTY ST., NEW YORK. 


“CUSHMAN” CHUCKS 


Are guaranteed to be right in all respects. Ask to 
see them at your dealers, or write direct to the 
Respectfully, 








factory. 


THE CUSHMAN CHUCK CO., 


HARTFORD, CONN. 
MORRISON’S PRACTICAL ENGINEER. 


A concise treatise on Steam and General Ma- 
bsexy d on receipt of $1.00. 








E.P. B SOUTHWORTH, 
94 Exchange street, Rochester, New York. 
Indicating Engineer and Mechanical Draftsman 
Correspondence solicited. 





chinery. 











A. MORRISON, Box 373, Lowell, Mass. ope WALKER'S MICROMETER MARKING GAUGE. 
AUGE, MICROMETER SURFACE GAUGE. 
$1.00. ” DETACHABLE HANDLE CHISELS. 





P.H.& F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 


AND 







PEN 00 00, Bs 


SEBASTIAN 
MAY & COMPANY'S 


Improved Screw Cutting 


Foot or Power Lathes 








ROOTS’ NEW ACME HAND- BLOWERS. 
Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 
§, 8, TOWNSEND, Gen, Agt. - CORTLANDT ST., 


"COOKE & C0,, Selling Agts., NEW YORK. 


In Writing, Please Mention This Paper. | 


WHY THIS-IS PUT HERE! 


For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the 


B.. THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 


More Efficient, Simple, Durable, and more Economical, both as to running 
expenses and trate than any other Steam’ Pump. 
Call or write for our new 96 page Illustrated Descriptive Book containing Full Particulars, Reduced Net 
Prices, and hundreds of A-1 Testimonials. Mailed Free 


PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 


BEMENT, MILES & CO. 


PHILADELPHEIIA, PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLINC MILLS, 
STEAM FORCES, SHIP YARDS, 
BOILER SHOPS, BRIDCE 
WORKS, ETC. 


Catalogue of Lathes, Drill 
Presses and Machinists’ Tools 
and Supplies mailed on appli- 
eation. Lathes on Trial. 

167 W. Second St.,Cincinnati, 0. 





























| Mailed and prepaid on the receipt of the price. 


MACHINIST 





~ BOOKS FOR 


SHEET METAL WORKERS. 


The Sheet Metal Worker's Instructor for zinc, 
Sheet Iron, Copper, and Tin Plate Workers, and others 
Geometrical Problems; Practical and Simple Rules for 
describing the various Patterns. By REUBEN H. WARN, 
Tin Plate Worker With Boiler Making, Mensuration of 
Surfaces and Solids, Rules for Calculating the Weights of 

| Different Figures of Lron and Steel, ete. E labors ately 

| Illustrated. 8vo $3.00 

A Practical Workshop Companion for Tin, Sheet 
Iron and Copper Plate Workers; containing Rules for 
describing various kinds of Patterns used by Tin, Sheet 
Iron and Copper Plate Workers; Practical Geometry ; 
Mensuration of Surfaces and Solids; Tables of Areas and 
Circumferences of Circles; Japans, Varnishes, Lacquers, 
Cements, Compositions, etc. By LeRoy J. BLINN. 100 a 


| 
| 
| 


trations 12mo. 

Calvanized tron Cornice Worker's Mandal, 
containing instructions in laying out the different Miters, 
and making patterns for all kinds of plain and circular 
work. Also, Tables of Weights, Areas, and Circumferences 
of Circles. By Cnas. A. VAILE. Illustrated by 21 plates 
4to. - . $5.00 
Ce The above or any of our Books sent by mail. free of 

Postage, at the publication prices, to any address inthe world 
te Our large catalogue of Practical and Scientific Books 

% pages, 8v« »., and our other Catalogues and Circulars, the 

whole covering every branch of Science as applied to the 
irts, sent free, and free of postage, to any one in any part 

of the world who w iU furnish us with his address, 


HENRY CAREY BAIRD & CO. 
Industrial Publishers, Booksellers, and Importers 
810 Walnut St., Philadelphia, Pa., U. S. A. 


STEEL LETTERS »» FIGURES 


FOR STAMPING STEEL OR OTHER METALS, 
WOOD, LEATHER, &C. 
PUT UP IN WOODEN HOLDERS. 
Warranted to stamp without injury to themselves, either 
untempered steel or any other metal. 


PRICE LIST. 





FIGURES LETTERS FIGURES LETTERS 
SIZE. FER ser PER gut SIZE. PER SET PER 61 SET 
1-32 $1.25 $3.75 5-82 $1.13 $3.39 
1-20 1.13 8 39 3-16 1.25 3.75 
1-16 90 2.70 1-4 1 50 4.50 
1-12 90 2.70 5-16 1.75 5.25 
3-32 90 2.70 3-8 2.50 7.50 
1-10 .90 2.70 7-16 3.50 10.50 
1-8 9 2.70 1-2 4.50 13.50 


STEEL STAMPS 18c. per letter for common sizes. 
hay nt pre paid to any address in U.S. on receipt of above 


“THE HOGGSON & AETTIS MFG. co. 


ESTABL ad ae Caron ATED 1883. 












ie— 


| THE STANDARD 





tats a A ¢ 
. . 


(On WN 


ioe ) h 
HW. JOHNS MFG.CO. 

§ 87 MAIDEN LANE, 
NEW YORK. 
CHICAGO, PHILADELPHIA, LONDON. 














~ aba Yu Engine 


CYLINDERS 
perfectly, gain power and 
save oil by using our 
Patent Automatic Sight 
Feed Lubricatars, show- 
ing oil as it enters, drop 
by drop. 


THE SEIBERT 


Cylinder Oil Cup Co. 


BOSTON, MASs. 
H. A. ROGERS, 
Agent for New York, 
19 John Street, 
New York, 


rRON Saw Se, 








SEND FOR issn 


pa fares ~~‘. 
Cc. F. RICHARDSON, Athol, Mass. 








Roper’s Practical Handy-Books 


For ENCINEERS and FIREMEN. 
By STEPHEN Roper, Engineer. 
The most comprehensive and best illustrated books ever 
published in this country on the Steam-Enyine. 


Engineers’ Handy-Book, $3.50. 

Hand-Book of Land and Marine sngines, $3.50 

Young Engineer’s Own Book, $3.0 

Hand-Book of the Locomotive, $2. 50. 

Use and Abuse of the Steam-Boller, $2.00. 

Questionsand Answers for Engineers, $3,00. 
Any of the above books will be sent to any port of the 

United States or Canada on rece ipt of list price 

_ Send money in Registered Letter, P.O. Order, or Postal 

Note EDWARD MEEKS, Publisher, 
8S. E. Cor Walnut and Tenth Sts, Phila., Pa 

Descriptive Catalogues Free. 


CG. W. LE COUNT, 


South Norwalk, Conn. 
REDUCED PRICE OF LE COUNT'S 





= HEAVY STEIL DOG 243 
4 No. Inch. Price. p= F = E™ 
ee re eo osgsk & 
ae 2 -50 @ 
gf 3 is 60 2S § 
=> 3 b oe of#a6 © 
- 4 ® ne 
en 4 3-4 sOgss es 
Zu Br.....78..... 10g OR © bag 
i Se- ® =~ 4 
mcr 6....1 TO3-R GQ 
Des 7----L18 0 Pad 
os . R04 0§ $ 
BSS 8....L14..... 80498 
$“3 9....13-8 BErse Eo 
fi 8 1o....1 1-2 9% ee & a4 
meg i... wk es Fee 
ES 9 12....2 1.20555 & eng 
p> FO 13....2 1-4 1.35 Bas 8 
eg 14....912.....1.48 59 ® 
go '5....3 1600™"¢s SF 
SR 16....312.....1.80 57S 3 ep 
a ee +3108 8 og — 
es 4 41-2 -2.75 + 
AS 5 3. 25 BS 5 Lf > 
2 Fuiiset of ia $23.60 rae r—4 
2 20 (ext.) 5 1-2..4.00 9 o PRS 
& 21 (ext.) 6 5.00 “"E & 


One Small Set of 8—by 1-4 inches to 20 inch 
One Set of 12 


26 
by 1-4 in. to 2 in .continued by 1-3 in. to 4 in. 13. 20 


UNION STONE COMPANY, 
38 and 40 Hawley St, BOSTON, MASS. 





LS.CONANT—— = 
D. CRINDINC MACHINE. 


1% in. Steel Arbor. Takes Emery Wheels to 20" 
diameter. Of this style we have six sizes, to suié 
different classes of work, from 34” to 24%” Arbor. 


TLOARIVERG 10. 
IRON 


FOUNDRY, 


333 
East 56th St., 


NEW YORK. 








Contracts solicited 
for Special Castings 
in regular supply. 


GLEASON IRON PLANERS. 


(New Heavy Patterns.) 


“OUR BEST.” 


Powerful and Noiseless, 








Splendid Workmanship. 


LIST OF LARGE SIZES. 
36 Inch, to plane any length up to 20 Ft. 


40 Inch, 66 “6 “6 OM 
42 Inch, “6 “ “ 96 « 
48 Inch, “ “s “« 9G & 
60 Inch, of “6 “6 YE 6 

2 Inch, es se “6 96 6 


CORRESPONDENCE SOLICITED. 


HILL, CLARKE & (0. 


42 OLIVER STREET, 


BOSTON, MASS. 








MOULDERS’ TEXT-BOOK AND 
FOUNDRY PRACTICE. 


MouLpers’ TExt-Book, being Part Il.—of Amer 
ICAN FOUNDRY PRAcTICE—presenting best methods 
and Original Rules for obtaining good, sound, clean 
castings ; and giving detailed description for mak 
ing Moulds requiring skill and experience; also, 
containing A Practical Treatise upon the construe 
tion of Cranes and Cupolas, and the mene 0 Iron 
and Scrap Steel in Iron Foundries. By Tuomas D 
West, Practical Iron Moulder and Foundry Fore- 
man, etc. Fully [lustrated with Complete Index 
12mo, cloth, $2.50. 





“This work teems with practical advice on the important 


| subject of iron founding, and the advice is given in a way 
| only possible to an author thoroughly familiar with his 


subject.’ Engineering News 


t is a model treatise, by a practical and thoughtful 


| man, designed for the use of one of the largest and most 
| important of our industrial classes. 


Glasgow News. 


JOHN WILEY & SONS, 


15 Astor Place, New York, 


ORTHINCTON 
PUMPING 
MACHINER 


HENRY R. WoRTHINGTON, 


NEW YORK, 






Boston, Pittsburgh, Chicago, 
Cleveland, St. Louis, 
San Francisco. 


SEND FOR 
Illustrated Catalogue. 
























AMERICAN 
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THE BABCOCK 


Manufacturers of 


WATER-TUBE BOILERS, 


107 Hope St., GLASGOW. 


33 A VALUABLE BOOK for EVERY 
STEAM USER AND ENGINEER 
+ PUBLISHED FOR FREE DISTRIBUTION, BY 


& WILCOX CO. 


30 Cortlandt St., NEW YORK, 








mR, L. 


pours NEW WATER-TUBE STEAM BOILER 
SAFE! 


For ILLUSTRATED CATALOGUE OF NEW BOILER, ADDRESS 


BENDROTH & ROOT MANUFG. CO. 





= A. B. ENSIGN, Rochester, New York. 
+6, 
WILLIAM <" SMITH. 115 Dearborn Street, Chicago, Ills. 


WEEKS. 151 Griswold Street, Detroit, Mich. 
OHARLES K. ASHCROFT, 49 Mason Building, Boston, Mass, 


ECONOMICAL! DURABLE! 





28 CLIFF STREET, NEW YORK.— 
SELLINC ACENTS, 
FISKE. 41 Johnston Building, © ineiynett, Ohio. 


)ANIEL KELLY, 51 N. 7th Street, Philadel sIphia, Pa. 





plea BOILER (© SEE THE IMPROVEMENTS IN STEAM 
EPOR? 








BOILERS, BOILER FRONTS, 
BOILER FURNACES, AND 
FEED WATER HEATERS 

Z\ MADE AT THESE WORKS 

=| BEFORE BUYING STEAM 
PLANT. SEND FOR HISTO- 
RIES OF STEAM BOILERS 

AND FFED WATER HEATERS 

(FREE) ON MENTIONING THIS 


PAPER. WM. LOWE. 











MACHINERY, TOOLS and SUPPLIES. 


Complete Outfits for 
MACHINISTS, BLACKSMITHS, MODEL MAKERS, JEWELERS, ETC. 
Lathes, Planers, Shapers, Drill Presses, Emery Crinders, Milling Machines, Bolts, Screws, 
Washers, Belting, Packing, Waste, Twist Drills, Taps, Reamers, 
Cold Rolled Shafting, Hangers, Files. 


SEND FoR ILLUSTRATED Price List oF METAL-WORKERS’ TOOLS, ALSO WOOD-WORKERS’. 


N, 1025 MARKET STREET, PHILADELPHIA. 


TALLMAN & McFADDE} 








rox’ S CORRUGATED BOILER FURNACES 
MANUFACTURED BY 
LEEDS FORGE CO., Limited, of England 
SAMSON FOX, ¢. FE, Manan r 
Best Yorkshire Steel (Siemens’) Boiler Plates. 
J. BEAVOR-WEBB, 76 Wall St., New York, 
AMERICAN AND CANADIAN AGENT. 


THE 








New Haven Manf’g 


Co. 
NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 
“THE ()NLY PERFECT’ 










The Lightest, Strongest, 
Most Durable, Easiest 
Working, and in every way 
THE BEST 


Portable Forge Made, 


> Buflalo Forge Co., 


BUFFALO, N.Y. 











UNIVERSAL RADIAL’ 


| RADIAL DRILLING MACHINE 


: THREE DESIGNS. SIX SIZE 
I =a™MBODY ALL DESIRABLE PEATURES 


“= PRICES $450 °G UPWARD 
* —petSSUNIVERSAL RADIAL DRILL CO 


CINCINNATI 








IEW ~ ENGINEERS’ WW RENCH. 





Bolster prevents screw from springing, or becom- 
ing loose. Ferruleis long, solid and strongly riveted, 
nut is deeply corrugated, making screw turn easily. 
G. T. MOORE, 112 Chambers Street, New York. 





EMERY WHEEL TOOL CRINDER. 


SPRINGFIELD 





55 















STYLES % GLUESEMERY | 
AND ‘ 
SIZES Wheel | | 
Guaran Co, | 
teed Satis- | 
factory. . Spring | 
a A TEE fleld, 
WRITE MAS8S 
FOR | 
Ilustrated Circular. | A a! 
(a ee Meee I jes) Py | 
mE S| 
Patented ee tel 
- — ¥ 
Sept.2h, = y; e | 
188%. (| 
wm | 





Bauer's Patent 
Instantaneous, 
self-adjusting, 
& self-gripping 
Pipe & Bolt Vise 
| Thenew geared 
| jaws are very 
} strong & handy. 
Hand Drilis, 
for light & heavy 
work. 
Send for circular 
and prices. 


essen paren 
Thos. H. Dallett & Co. 


7 





BOO N., 18th Street, - - Philadelphia, Pa. 
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MACHINIST 
THE PENBERTHY INJECTOR. 


&& FF Ah SPERROLTOSLILION. 


As every Injector is tested by the manufacturers before it leaves the factory, we 
know that, if properly connected and instructions are carried out, they ¢ annot fail to 
work The Manufacturers offer to pay the expenses of any man to go to their 
factory, and $10 per day while there, if the injector does not work, provided 
it has not been misused. 


JENKINS BROS., 


71 John St., New York. 105 Milk St., Boston. 13 8S. Fourth St., Philadelphia. 





¥ 
OVERFLOW 





70 BONER 





Oneida Steam Engine & Foundry Go., Oneida, N. Y. 


DRILL 


Wanufacturers 
of all kinds of 


CHUCKS | 


LATHE 


Under Westcott®’s Pate nt. 


o-gh Little Giant mproved. | 


ND 








No. %. - holds . bo 4 inch. 
‘“ “ 4 , ‘4 | = = 
SEND é 1 “ay to 2 | ee 
FOR “ OV, - ; soe “ Oto 1 \MRROVED 
Pe 9 








The United States Mitis Company, 


26 BROADWAY, NEW YORK. 
\s prepared to issue licenses for the use of patents covering processes for the a ae of ‘‘ Mitis 
Castings” in wrought iron and steel, and furnaces for melting and heating 
* Mitis’’ Castings retain In every respect al! the valuable qualities of the wrought Iron and 
steel (scrap) from which they are made. Do not require annealing. Can be welded 
and worked under the hammer as well as the raw material. 


W. F. DURFEE, Ceneral Manager. 





ESTABLISHED 1851, 


THE HORTON LATHE CHUCK. 


William Barker & Co. 


Manufacturers of 
IRON AND BRASS 
—WORKING— 


MACHINERY 


140 & 142 E. Sixth Street, 
N'rCulvert, Cincinnati, 0- 





i , Send for circulars and 
ea istic ~YYTiCes. 


HOOPER’S 70 % GRATE BAR. 








THE E. HORTON ‘ SON CO, 


Canal St., Windsor Locks, Conn.. U.S. A. 


orn 


[A A 
tN Nt “0 Sy, 
aie 71, OHIO, 


Will not Warp. 
Will not burn off at the ends, 

Will give absolutely 70% air space. 
Will give untform combustion of fuel, 
Send for Circular and Price List to 
ALEXANDER TRALUD, 
EAST FERRY et pg TRON WORKS 
NEWARK. N . 








THE NEW HOPPES LIVE STEAM FEED-WATER 


Heater and Lime Extractor. 


CLEAN BOILERS GU are 


Ae a 


a 














- 
oS 
So | 

- A 
=o) 

=5 *| American Twist Drill Company’s 
or | 7 PATENT CHUCK JAWS. 
hat © i Three sizes. Price per set of 4 Jaws, $40, 
a7 & 4" $48, $56. Bolted to lathe face plates, 
an ps they make best and cheapest chuck in 
J = . the world. Address orders, Laconia, N. H. 
x oe HILL CLARE SE & CO., Boston and St. Louls. 
, MANNING, MAXWELL & MOORE. N. Y. City 

os TALLMAN & McFADDEN, Philadelphia, Pa 


or WM. BINGHAM & CO., Cleveland, Ohio, 

















Se Barnet Pa, Upright Dri 
Ei lt | ih | Lh |. thi | thi | 1 | ‘ l | rl Ll ee he 








Worm and | ever Feed. 
MACHINISTS’ SCALES, a = 
2atent End Graduation. 
We invite comparison for accuracy with all others 

Every £cale Guaranteed. Send for List. 


COCFFIN & LEICHTON, SYRACUSE, N. Y. 










































~ —_— - - —* 
= —<4 . ? 
4 Barnes’ Pat eaten 2. athe 
[=] P 15-inch swing, 6-foot or 8-fo ot Bed 
[ em | These machines are made a apecialty 
v fant Ty i th ey have advantages 
° > | otfound in other machines in this 
a — | It will p ay Bees a de Bing |e 
— , or know more abou 113 
~ [ ie } | of ma hines, to seid for full 
i . ‘= ption and pric 
- ae & ad F & JOHN ‘BARNES co. 
me 4 » oS = 1995 MainSt., Rockford, Ill. 
is 
MS: 
Bo fe WHITNEY’S— NEW RATCHET. 
oo ~ —— = - 
cea cx - 
= a els | es 
Pep ™ eo —— _ 
. 4 bade © s z 
— 7. le 
— 
= @ 
4 es % Mt i 
4 = Has gre ater range than any other two ratchets made, and 
: at the price of one. Send for circulars, 
=e OS VARIETY MACHINE CO., Warsaw, N. Y. 
= 
[=] 
‘ ae FOY, TURRET & SPEED LATHES 
= 
— 
















AND 
FOOT POWER BRASS 
FINISHEES’ 
LATHES, SAWS, etc. TOOLS, 
PracTicaL WorKSHOP. CACE 
Outfits for Tron or Wood. MACHINE 
orkers, Amate Tools,&e, 
L_.mend for Catalogue. : WORKS 
J. JI. WATROUS, 213 WATERFORD, 
Race St., Cincinnati, O. yw. F. 
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Morse Twist Drill and Machine Company, New 3ediord, Mass. 


Manufacturers of 


Morse Patent Straight-Lip Increase Twist Drills, 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





BGiiet © let tee Fr eee. 


Will Plane any Length of Plate. 


SEND FOR CIRCULAR. 


D., SAUNDERS SOM, 


Pipe Cutting & Threading Machines 


TAPPING MACHINES, 
” Steam and Gas Fitters’ Hand Tools. 


13 










Manufacturers of 


For Pipe, Mill and Steam Fitters’ Use. 


For Steam Fitting, also 


* YONKERS, N. Y. 











r EAGLE &€ 
ANVIL 
“93 WORKS, 





Trenton, N. J. 


| 
Tools cut both ways and have independent adjustment, Table acts as a gauge | The Fisher Double Screw Leg 
for setting the Plate. Driven by a Steel Scrow, which is supported its entire | fise.—Warranted stronger grip 


= s Siz | than any other Vise. Always 
length so that it cannot be bent or sprung. Three Sizes, | parallel re cannot be broken. 


HILLES & JONES, Wilmington, Del. ssi for Circulars. 
») THEHOUGH TWIST DRILL OyexOo Sw ex8) cen NN 


HAVEN CONN ‘ 


— GRINDER — PCRS PAT DROP EES 














The Eagle 
| Anvil. — Best 
|! Cast Steel 
Face & Steel 
| Horn. Better 
| than any Eng- 


Grinds Drills 
44 to 15 in. 
inclusive. 


fo] Bs te)) | 
OR STEEL 






pe, anvil. 
aa Tj Sake Ful war- 
ey 0°, SPECIAL CLATES sande asd eT eM | ranted and 






| lower price. 





: x 


140 Union Na 












FRICTION CLUTCH PULLEYS, 
HOISTING ENGINES, 
ELEVATORS, 
STEAM AND 
BELT POWER. 


D. FRISBIE & C0., 1412 Liberty St., N. Y. 
L. W. Pond Machine Co. 


Manufacturers of and Dealers in ain 

IRON WORKING & 

MACHINERY. . 

Iron Planers 
A Specialty, 









Worcester, 


MASS. 










ANY ONE CAN USE IT. 


Simplicity, | | 
comely. on A INPACHINERY : 
>& ase oF Uperation, For Reducing and Pointing Wire, | =4 
Low Price. Especially adapted to pointing wire rods and | et 


wire for drawing. 








-MANUFACTURED BY—— For Machines or information, address the | 
manufacturer. 


Warner& Rough MachineCo. | | § s, w. GoopvEAR, Waterbury, ct 


ST. PAUL, MINN. 


Tallman & McFadden, 


1025 Market St., Phila, 


i Ee 


eee Se i 
HALLS 
PATENT 


‘a on — 
= é ips ead 
| 7 ; 'Souss yy 


\ 





meng 45 


Manning, Maxwell & Moore, 
111 Liberty St., New York. 










HALL’S 
Patent Automatic 


INJECTORS. 


SIMPLE and RELIABLE. 
2 Lbs. to 150 Lbs. Steam. 
OEVEAY 20,000 NOW WORKING. 






Hall’s Engineering Co. 
112 John St., . .«. New York 








W. C. YOUNG & CO., “ecccts;.; 
Engine Lathes, Hand Lathes, 


FOOT POWER LATHES, SLIDE RESTS, Ete. 





SHAN aan 


For Hand and Power, 
6”, 8’ and 10” Stroke. 


Adapted to all Classes of Work 
to their capacity. 





SEY sATOUR’s 


PIPE-WRENCH ATTACHMENT. 
FOR MONKEY WRENCHES. 


Grips 1-4 inch to 1 1-4 inch 


CIRCULARS FURNISHED. 


BOYNTON & PLUMMER, 


Worcester, Mass. 
















 P, BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, ‘ 


WORCESTER, MASS. 















NGINE Lathes, Hand Lathes, Foot Lathes, Upright 
Drills and Milling Machines. Agents, Manning, Max. 
well & Moore, 111 Liberty Street, New York. 


= Tlie Almond Coupling 


A NEW quarter turn 
motion to replace 
quirter turn belts and 
= bevel gears. 

T. R, ALMOND, Mir., 

83 & 86 Washington Stre-t, 





ie 
Sample sent by registered mail L - 
on receipt of $1.20. © 







SEND FOR CIRCULAR 


ERMSTRONG MEE. CO. rico; en 





NOISELESS. 





_ ENGINE LATHES 
In. 


THE MULLER MACHINE T00L C0. 


182 WEST PEARL ST., 


CINCINNATI, O. 


New Designs. - Low Prices, 








BROOKLYN, N. Y. 





FOR SMOOTH CASTINGS 
THOMAS D. WEST 
SAYS: “COAT THE SURFACE 


sooo CATALOGUE OF SIU00LS 


NEV 


and Supplies sent free to any address on receipt of Ten Cents 


in stamps (for postage). ; ; 
Detroit, Mich 


FRICTION 


Wood 


CHAS. A. STRELINGER & CO, Ave 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, 








North Adams, Mass. 





OF THE MOLDS AND CATES 
WITH 


Silver Lead or Plumbago. 


THE BEST IS MANUFACTURED BY 


JOS. DIXON CRUCIBLE CO. 


JERSEY CiTy. 











BEVEL GEARS, 


Cut Theoretically Correct, 


For particulars and estimates apply to 


BREHMER BROS. 


Machinists, 






Mn | Wl nl MLA Dai oa a 





far tet 


| L. §. STARRETT, 

= ‘4 = Manufacturer of 

7\ FINE TOOLS 

= ATHOL, MASS. 
SEND FOR FULL LIST, 






























PATENT BINDERS, 


To hold 52 issues of the AMERICAN MACHINIST. 
Price $1.00 each, by mail or express to any part of 
the United States. 


American Machinist Publishing 6o., 


96 FULTON STREET, NEW YORK. 

















Lynde’s Pat. . 


Pop Salety Valves, 


Adapted to all Boilers. 


J.B. Lonergan & Co., 
Sole Owners and Manuf’rs 
PHILA., PA, 





AC SCN PRE 


Se AU 














PATENT UNIVERSAL SCREW-CUTTING, CENTER, DEPTL 


vynE a co. WIST DRILL GAUGE. | 


J. WYKE& CO. 


Fine Machinists’ Tools, E, BOSTON. MASS. Send for Circular | 


THE EATON, COLE & BURNHAM (CO. 


82 & 84 Fulton Street, New York, 
MANUFACTURERS OF 


PIPE CUTTING and THREADING JMACHINES 


OPERATED BY HAND OR PowER. 
FITTI ii G S VALVES, PIPE, 
} PIPE TOOLS, 
AND ALL STYLES OF IRON AND BRASS GOODS FOR 


STEAM, WATER AND GAS. 


Factory, Bridgeport, Conn. 














Philadelphia, Pa. 


Made in Three Sizes, Cutting Pipes % to 6 inch. 





FOR HAND OR POWER. 
Don’t you have sufficient Pipe- 
Work about your Mill, Factory, 
PANCOAST & MAULE, 


MACHINE, 
Cuts ¥’/to2” 


or Shops to make a powerful, 
Mention this paper and write 
us for particulars. 


convenient and very compact 
for itself, providing it could be 


“ECLIPSE” Pipe-Cutting Machines 
Pipe-Cutting Machine soon pay 
had at a moderate price? 





" 440 8. 12th St., Philadelphia, Pa. | 







MADE BY 


BOILER FEED PUMP 


= \ M.R. MUCKLE, Jr. & CO. 


PRILADELPEA, 


IZES TO SUIT 
STEAM PLANTS, 
UP TO 300 H. P. 





Send For CirculaR 





| 
S. Ashton Hand 






Hand’s Twist Drill 
Grinding Attachment. 
Readily attached 
toany grindstone, 
emery or cutter- 
grinder. Grinds 
right and left 
hand drills from 
36" diam. down 
to smallest sizes 
made. PRICE, 


$ 20. 












Mfg. Co., 
Toughkenamon, 


Pa. 





REDUCTION 


of Stearn or Water Pressur: is b 
by the 


st accomplished 


MIASON REDUCING VALVE. 


It does 
nt low 45 0 


not pound or clatter and will reduce as 
ne pound, 


VMACAYPRATITATAD AA 99 Bantenl (+ Banta 
mela vey REGULATOR Weg OM HOLL he aeey te awd 








= Vase 
by eee 





WILLIAM SELLERS & C0. INCORPORATED, 


Engineers and Manufacturers of 


IMPROVED MACHINE TOOLS ror worxine IRON AND STEEL 


STEAM HAMMERS, PUNCHES and SHEARS, LATHES, PLANERS, 
BENDING BOLLS, BORING and TURNING MILLS, 
DRILL and TOOL GRINDERS, Ete., Ete. 


NHAPTING, PULLEYS, HANGERS, COUPLINGS, Ete 


Improved Injectors for Feeding Boilers. 


PAMPHLETS, PHOTOTYPES AND PRICES FURNISHED ON APPLICATION TO 


OFFICE AND WORKS, PHILADELPHIA, PENN. 





AMERICAN MACHINIST 





TaD LONG ALLS TATTER eo 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer, 





Send for new Catalogue. 


Patent Portable Valve Seat 
Rotary Planing Machine. 


Will Plane off the Valve Seats of Locomotive 
and other Engines without the use of files or 
scrapers. 


Circulars with full description on application. 


PEDRICK & AYER, - Philadelphia, Pa. 











A natural product taken from our own mines. Unlike any of tiie 


artificial compounds or manufactured products heretofore on the 
market, We guarantee its success 1f directions are followed, or ask 
no pay. | 8 or 10 agen to the ton of iron required to purify the 
iron, and will more th an pay for itself in keeping the cupola clean 


The best flux for eg os | wok also used in redaction and refining 
of silver, copper and lead. by glass manufacturers in making 


THE BEST ° aque ware. Used by Chemniote in making hydro-fluoric acid for 
etching ooo a glass- Can be used in manufacturing steel by 


THE "EVANSVILLE — AND SPAR MINING CO. 


the basic 
FOUNDRY FLUX yg ete 
Sond for circular, prices and ch Ho at users, EVAN SVILLE, IND 








by | 1 1 
oe | Hydrostatic Machinery 
S PEST UMP a " 
: ACCUMULATORS 
S JA a res, 


‘XLTVIOddS V 


Vault Elevators, ite 


WATSON & STILLMAN, 


204-210 E. 43d St., New York 


‘SLNINZACGENI NESCON 
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SOUTHWARK FOUNDRY & MACHINE co 


PHILADELPHIA, PA. 
General Machinists, Founders and Boiler Makers, 
Heavy Machinery of all Kinds a Specialty. 


The Negation wig Bodley © O- 


MANUFACTURERS OF 


Automatic Cut Off Engines, 


from heavy patterns and of unexcelled 
workmanship. 












‘TEEL Bor_ers, FEED WATER HEATERs, 
SHAFTING, PULLEYS & GEARING. 
THE LANE & BODLEY CO. 
East side John, cor. Water, 
Cincinnati, O. 


PIPE AND BOILER COVERING. 


Light as Hair Felt. Absolutely Fireproof. Easily 
applied. C an be used over and over again. Thickne S88 
of 54" to 34'’; equal to other coverings at 2’ to 214”. 


Beware of Imitations. Sold in Bags of 110 lbs. each. 


Acknowledged by leading authorities to be the best 
non-conducting material in the market. 


FOSSIL MEAL CO., 48 Cedar St., New York. ~ 
Send for Circular. 





Mention this Paper, 





Philadelphia, June 2d, 1886. 
E. A. Walker, 75 Laurel St., Philadelphia, Pa. 

Having used the ** RICHARDS PATENT COMBINATION PLANER 
AND SHAPER “almost daily, for several montis past, I take pleasure 
in testifying to its merits. I find it an excee dingly useful and desir- 
able addition to the machine shop, easily manipulated, well balanced 
in all its parts, and accurately constructed ; in short, it fulfills 
all the inventor claims for it, and fully comes up to what I had ex- 
pected of it from its previous recommendations. 

HARRY CAN, Engineer, 
At Powers & Weightman’s Laboratory, 


Aue MACHINERY (0, 


CLEVELAND, OHIO. 








Manufacturers of 


te ACME bed 


“pouie AMtomatic Boltcatters, 


cutting from 3-8 in. to 6 in. diameter, 
Also SEPARATE HEADS AND DIES. 
Send for Catalogue and Discounts. ee 


Agents, Manning, Maxwell & Moore, NewYork. =e ai 







PAT. DEC. 5, 1882 
PAT. DEC. 4, 1883. 
AT. AUG. 25, 1885. 

















be Pe ECONOMICAL STEAM BOILERS 
‘ 1 3 ——=A SPECIALTY: cee ; 
af 5 . “puces. POG Engineering Co. *™ sco" 
ge ~ a FAY & SCOTT," 
oO MANUFACTURERS OF 
: a WOOD LAT H 7 ‘ , 


Drill Lathes, Shaping Machines, 


Morse ELEVATOR Works Milling Machines, Planer Centers, Etc. 





THE BEST BOILER 
FEEDER KNOWN. 
Not liable to get out of 
order. Will lift water 25 
feet. Always 
_«, water hot to the boiler. 
"3 Will start when it is hot. 
Wil) feed water through 
a heater. Manufactured 
4 and for sale b 
1) © JAMES JENKS & CO, 
Detroit, Micn, 


rome-nc MACHINERY 
| 


_ ‘LHOId 













TIV ANV CEGI-NEOLTE TONY LNELVd HLL Sazis 


7014Q ~*IqDUULIUID 








delivers 


LINK- (-BELTING. 


AND SPROCKET WHEELS. 


Link-Belt Machinery Co., - Chicago. | | 
Branch, 49 Dey St., New York. 
BURR & DODGE, 125 No. 5th Street, Phila. | 


















For Planing Mills, Furni- 
ture, Chair and Cabinet 
Factories, ( ‘abinet Work: 
and General Wood-Work 
ing. Send Stamp for Il- 
lustrated Catalogue to 


Rollstone Machine Co, 
45 WATER ST., 
FITCHBURG, MASS. 


AQHN S.LENG) 
4 Fletcher StNY 


- STEAM PUMPS ; 


‘fist MADE FOR fej! ANY SERVIGE 8 
VALLEY MACHINE CO.EASTHAMPTON, MASS. 


08G00D DREDGE 00, - ALBANY, N.Y. THE GARDNER GOVERNOR 


RALPH R. 0SG00D, Pres. JAMES H BLESSING, Vice-Pres. 
Over 45, 000 in Use. 


JOHN K. HOWE, Secretary and Treasurer 
Manufacturers of 
ITCHING 
ADAPTED TO EY EVERY STYLE 
OF STATIONARY AND 
PORTABLE STEAM 
ENGINE, 

















VALLEY 


ONNId 13H)9N8 








REDGES, 
Excavators, 


ERRICKS, 


MACHINES, Etc., Etc, 


Warranted to give satisfac 
tion or no sale, 


FOR CIBCULARS AND PRICES, 
ADDRESS, 


The Gardner Governor Co, 


QUINCY, ILL. 





——— COMBINATION DREDGE. —— 








SEND FOR CATALOGUE. 
MORSE, WILLIAMS & CO., . 


‘THE. 
Successors to CLEM & MORSE, Builders of all Kinds of 


Fini, abs Slate Sensitive Drill 


drills its extreme sensitiveness 
Automatic Hatch Doors prevents clogging and breakage of 
A SPECIALTY. 


drills. Has aswitching table with 
Send for Illustrated Circular. <q 









attachment f reenter drilling In 
stantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for circular 


DWIGHT SLATE, 
Hartford, Conn. 








Vu 
i 
3 
= 
i 


Works, Frankford Av.,Wildey g N 
and Shackamaxon Sts., 
PHILADELPHIA. 


N.Y. Office, 108 Liberty Street. 


REMINGTON MACHINE CO., Witmineton, DEL. 


VOLNEY W. MASON & CO., 


THE NEW YORK SUPPLY CO, tinites. Friction Pulieys, Clutches and Elevators, 


PROVIDENCE. BR L 








Have finished our NEW BRASS FOUNDRY 


and should be pleased to give you estimates on 
Brass Castings weighing from 1 oz, to 2500 Ibs. 


Pump Castings a specialty. 











Machinists, Waker’ Ss TOOL HOLDER. 






For holding drills and reamers for lathe 

work. Prevents breaking or slipping 

Can also be used for drilling and reaming 
Engineers holes by hand, and for ream 


ing holes under drill presses, 
etc. Made with double han 
die, when required. 





FOR ANTI-FRICTION BEARINGS, 
OF BEST CAST STEEL. 
HARDENED, GROUND & BURNISHED, 
3-16 to 3" Diameter. 

Samples and Prices on application. 
SIMONDS ROLLINC-MACHINE CO., 
FITCHBURG, MASS. 


and WALKER MFC. CO., 
— LEV ELAND, OHIO, 
“Xp os” STEEL BALLS 
ae EoRWS < Mill 


WHEEL: 


POROUS AND FAST CUTTING. 


Supplies. | 


Exclusiwe Agents, 
50-52 JOHN STREET, NEW YORK.! 





8 Sa AR 


ommve:remnamg oorngy sD 


—" 


empress 











Sapa reset ae Sonny oa ran esr 
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NEW TANOYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 25 to 1,000 H.P. 


These Engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
« anteed. Self-contained Automatic Cut-off Engines 

S 12to100H P for driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine construction and performance, free by 


; ee 5 —— = mail. address, BUCKEYE ENGINE C9., Salem, Ohio. 
: . S uiner eat a hah & — Sts.,Chicago, Il. 
ARY, St 
SALES AGENTS: W, L SIPS, 70 Astor House, \. 1 PRAY MFG. 00., Minneapolis, Mina. 
> KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pensylvania, Delaware, Maryland and Virginia. 


THE BECKETT & MoDOWELL MPC, C0, 
STEAM ENGINES, HOISTS, PUMPS, 


AND GENERAL MINING MACHINERY. 
i2zo0 LIBERTY sT., NEW YORK. 


Ge SEND FOR ILLUSTRATED CATALOQUE. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 6O., 


38d and Walnut Sts. Branch Office, 180 Washington St. 
PHILADELPHIA. CHICAGO. 


OVER 18,000 ENGINES IN USE. 


se (IJARANTEED Pe,-Gone Less Gae than ANY Srake-horee-pewer. > 


‘Bee, All Engine. Tp 


The Best and Cheapest 
on the Market. 

No Steam. No Water. 

Absolute Safety. No En- 

gineer. No Pumps. No 




















Ri yan) 
\ \ Ss 





‘ eL. = | in No liability - 

Pet Pe m3 Bite au reeze up No Regula- 
a 4 i ) * . 

a Me Bi hi At l i | wi 4 tion required. 


NO EXTRA INSURANCE. 


Can be used for any 
purpose where power is 
required. 

Cheap Fuel. Cheap 

First Cost. 


McKinley Engine Co. 


17 Broadway, 
CINCINNATI, 0. 








i viN "GK EA the i i a 
STEARNS MFG. COMPANY, 


ERIE, PA. 


Engines from 15 to 400 Horse Power, 


Boilers of Steel and Iron supplied to the trade or 
the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY, 


Works at ERIE, PA. 











THE NATIONAL 
FEED WATER 


=a HEATER. 













A Complete Cutting-off Machine, $4.00 
Larger ones which cut to 2 in. $8.00 
SENT ON TRIAL. 





A brass coil heater supplying 


uv 

o feed water at 210° to 212° Fahr- 
26 & enheit by use of exhaust steam 
as Our prices are low and rea- 
= BS sonable, and we aim to supply 
ee | the cheapest, best and most effect 
fam } ive Heater in the market. Six- 
STERLING ELLIOTT, Newton, Mass. | teen sizes. 10H.P.,$20; 100 H. 


P., $150; 500 HH P., $600. Tron, 
Brass and Copper Coils and 
Bends made to order. 





SECOND-HAND TOOLS FOR SALE 


BY 
POOLE & HUNT, Baltimore, Md. } 
1 Pianinz Machine. Will plane 35 in. wide, 27 in. 
high, and 16 ft. in. long 
Will plane 30 in 26 in. 


1 Planing Machine. ‘ . wide, 
high, and 5 ft. G in. long. IRON & STEEL DROP FORGINGS 
1 Planing Machine. Will plane 24 in. wide, 22 in. 
hizh, and 5 ft. long. 
1 Double Geared Chasing Lathe. Madie to Order. 
LOW PRICES AND GOOD WORKMANSHIP 


sent on application. 


National Pipe Bending Co. 
New HAvVEN,Conn. 





Will swing 24 
in. dia ,& ft. Gin. long. 














1 Drill Grinding Machine. Made by Wm. Sellers 
& Co. ui ADDRESS: 
‘BRADLEY & PIERSON MFG. C0. 
Vi AC ee i N ro RQ y 5 Foot of Clay Street, Newark, N. J. 
NEW AND SECOND-HAND. |JPRIGHT POWER 
ee beg h HAMMER 
12in. 8S.,5 ft. Bed Engine Lathe, New Soo : 
13 in. x 6 ft. Be d Engine Lathe, Ames, new. | Sa—E SES 
14 * Sand 7 ft. Bed Engine L athe, Bogert new | eas Sant 
mn “*: t. © is Pratt & Whitney. | BoP ag Po Sc 
ig * Of. a ‘ Putnam, not screw | 69 2°38 BE ps 
cutting | QSnesh qo. 
17 67 a6 ‘* Hewes & Phillips. | PP EES ores 
mS 214" ss “Pond, nearly new. | £32 3+ ows 
20 in. x 6 ft. Engine L athe Putnam, good order. i dageiaae ~ RZ eS 
4 * 20ft. * ‘Ames, new. | Se 85 W rade 
9 * 3H. * a ” Harrisburg. |} aoMse § ie ore 
a 6 6B. . Harrisburg, good. an t=Bo Bo. 
16x6 ft. Turret Fox L es with chasing bar. | Lae nS P Bees 
14 in.-20 in, and 33in. Turret Head Chucking. or | SP*4o to mols 
Screw Machines, Bridgeport. | oES ti ya oe: 
23 in., 25 in. and 28 in. Drills, Blaisdell, new | £53m 3 5 oSfo 
20 in. Drill, Prentice. so an? 
2 =” Davis. +| SEEPS TS eer 
No.1 and 2 Slate’s Sensitive Drill. | | oa ste 4s SE 
Elliott Drill. Gang Drill. | Zno-F a Fos 
SHAPERS 2g.28 @o BeSe 
; . z s ES 
6 in. Gould. 12 in Sellers. oot te 4 - Bubs 
16 in. Hewes and Phillips | — Seo uu Roms 
15 & 24 in. Wolcott. Se 35d B Seis 
20 in. Bridgeport | 8soaa o ats? 
PLANERS. a5 Z 2 P= BS 
® > ~~ 
16x42 in. Bridgeport. 22x4ft. Powell. maS2S <j ons S 
24 in x 6 ft., Powell 24 in x 8 ft. Ames sede < <3 ae) 
26 in. x 6&8 ft., ** 22 in.x4 ft.,5 ft.and 6 ft.Powell. | SBaawS¢e g SSe5 
36 in. Squaring Shear, power, nearly new. at} So 8 S25 
No. 38%and 5 Press, Stiles greek % as 





60 lb Bradley Cushioned Hammer. 

Lot of miscellaneous Machinery If you do not 
see what you want, write and state what is re- 
quired. 


E.P. BULLARD,I4 Dey St., New York. 











MANUFACTURERS OF 
\MPROVED 













STEAM ENGINES 
Fun VARIETY = 
Sizes Varying From 

30 to 2000 Horse Power. 
Horizontal or Vertical, 
Direct Acting or Beam, — 
Condensing, Non-Condensing = 

or Compound. * 
Send for Circular. 


HEWES & PHILLIPS 


iron Works. 
IMPROVED 


Corliss Engine, jis 


High Pressure, 
—Condensing — 
And Compound 








Rak me a. 


Send for Circular. 


AGENT 
Geo. A. Barnard 
(175 Temple Court) 
7 Beekman Street, 
NEW YORK. 











BLESSING’S PUMP GOVERNOR. 


ot) For use in returning the water of condensation to 
steam boilers under circumstances which make the 
> employment of the steam trap undesirable, as where 
the pressure in heating systems is greatly reduced be- 
low boiler pressure, or where sufficient head room is 
| lacking. Is used in connection with a steam pump, 
| so controlling the action of the pump that its piston 
| || speed is at all times exactly proportionate to the vary- 
| ing quantity of water to be returned. Nostufting boxes 
| | are used in its construction, and friction is reduced 
| 


toa minimum, Can be adapted to suit a wide range 


~ es | 
By TT | of conditions. 
*) Send for circular of Blessing’s Albany Steam 
Trap, Blessing’s Water Circulator and 
Purifier, and Blessing’s Renewable-Seat 
Se Stop and Check Valves, 


a ALBANY STEAM TRAP CO., Albany, WN. Y. 


FOUNDRY AND MACHINE DEPARTMENT, 
sz HARRISBURG CAR MEG. CO. 


HARRISBURG, PA. 


Highest Award Si'ven,.Meda! 


Diploma 
AT FRANKLIN INSTITUTE NOVELTY EXHIBI- 
TION, PHILADELPHIA. 











We are operating the finest and most successful 
Electric Light Stations in the world, A change of 
speed not exceeding one per cent guaranteed, ran 
ning light and en Send for catalogue, 


| Ratzonstein's: Self: hy Metal age 


Rods, Valve 
| Stems, etc., of Steam En- 
| gines, Pumps, etc., adopted 
|/and in use by leading en- 
gine builders, mills, iron 


WE ARE MAKING] Works and steamship com- 

panies all over the world. 

A SPECIALTY OF| Also flexible tubular metal 
Picdpirt ope 

_ | packing for slip joints on 

A *4-INCH LATHE, | steam pipes, and for hy- 





HARLES MURRAY, 
BO ENGRAVER on WOOD\ 
53 ANN’ST.4# New — 





For Piston 














SEND FOR SPECIAL LIST, 


New and Sonn-hax Machinery. 


COLD-ROLLED SHAFTINC, HANCERS, 
PULLEYS, vies ETC. 


GEORGE PLACE MACHINERY co. 


121 Chambers St., New York. 


WITH BED ANY| draulic pressure 
VICE; IT IS THE} 
DUCED, AND THE WORKMANSHIP AS GOOD 


LENGTH DESIRED. THIS LATHE IS DESIGNED | L. Katzenstein & 0o., 
FOR SEVERE SER-| 357 West Street, N. Y. 
| 
Y HEAVIEST OF ITS| 
SIZE EVER PRO 
AS SKILL CAN 
i FS MAKE IT, 


SEND FoR cn CIRCULAR. 








AU SLEPWORTE QCD, nro 


















AMERICAN 


BROWN & SHARPE MFG. C0., 


Providence, R. I., Manufacturers of 


MACHINERY AND TOOLS. 


Description of No. 2 Vertical thething Machine. 
Patent August 4th, 1885. 

With this Machine, from two to four times as much 
work can be ace omplished in a given time as can be done 
upon an Engine Lathe, and in a much superior manner, 
the work being more easily trued and fastened in place 
than upon any machine having a horizontal spindle, and 
the different tools in the turret-head easily brought into 
operation in succession, while from the perpendicular posi- 
tion of the same, the chips fall through the center of. spin- 
dle of revolving table to the floor, causing no trouble by 
clogging of reamers, &c. 

it has the Capacity to take a pulley 36in. diam., 18 
in. face, and hub of 12 in. in length, and to bore a 4-in. hole 
in same, making two or three cuts, and finish by reaming, 
without re moving the tools or work. 

The Revolving Table is driven bf a 5-step cone for3- 
in. belt, and geared 6to1. Steps of cone so graded as to 
make cutting, speed uniform for 5 different diam-ters of 
holes, 

The Turret has 4 holes13-4in. in diameter, and is se- 
curely clamped in position. An adjustable dog allows the 
locking pin to be withdrawn at any part of its upward 
motion. 

The Turret Slide has a movement of 21 in., and an 
automatic feed which can be easily and quickly changed 
from the tinest ever needed to the coarsest required, it has 
quick return by hand, and is counter-balanced by a weight 
inside of column. 

Price includes counter-shaft, wrenches, 
jlete, delivered f. o. b. at Providence, R. I. , 
bs. 


Illustrated Catalogue sent per mail, on application 
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&c., all com- 
Weight 4,400 





CAR WHEEL & AXLE MACHINERY. 
| «BR. R. AND LOCOMOTIVE 
SHOP EQUIPMENTS. 














| DOUBLE AXLE LATHE. 


NEW YORK, 96 Liberty St. 
PHILADELPHIA, 718 Chestnut St. 
CHICAGO, 96 Lake St. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 








OF ALL TYPES. 
THE YALE & TOWNE 


STAMFORD, CONN. 
CHICAGO, PHILADHILPHIA, 


MFC. CO. 


BOSTON. 


DRILL 


AND 


NHW YORK, 


sme ENGINE LATHES 2— 


f "Send for Prices, ag 





IT WILL PAY YOU. 


20-INCH LEVER DRILL. 





Back Geared 
and 


32 °° Power Feed Drills 


= LODGE, DAVIS & CO. 


CINCINNATI, OHIO. 








E. E. CARVIN « CO. 
139 & 141 Centro Street, N. Y., 
MANUFACTURERS OF 


MACHINISTS TOOLS 


m 
9 
° 
c 
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& 
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> 
2 
© 
“| 







NEWARK, N, J 


APPLY TO 


m Turns out 20 per vent. more work than any other. 





Milling Cutters all Shapes and Sizes, 


Straight or Spiral Teeth. Width of face, 1-8 in, 
to 3 ing Diameter, from 2 1-4 ia. to 2 3-4 in, 


SEND FOR CaTaLoGus. ° 


Eberhardt’s New Drill 
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THE PRATT & WHITNEY CO, 


HARTFORD, CONN., 


Manufacture Gardner & Woodbridge patent 
and new Threading Tool, Rhodes’ 
Tool, Woodbridge Lathe and Planer 


son’s Cutting-off Tool, Kidd’s Improved Dividers 


Square Thread 





Tool, John- 
and Adjustable 


Caliper Gauges. 


The Billings & Spencer Co., Hartford, Ct. 


MANUFACTURERS OF 


DROP FORGINGS IN COPPER, IRON OR STEEL. 


Pure Copper Commutator Bars for Electric Motors or 
Generators, Steel Commutator Rings and Nuts, 





Steel Wrenches and Eye Bolts. 























{| CLEVELAND, 
OHIO. 


n 


WARNER & SWAsty 















HINGINE LA TEES. 


—s ¢ 
GLOBE VALVBS oHUCK. galt # : 
B w M BBs 5 5 i 
RASS ORKING ACHINERY. Aare g 
ILLUSTRATED CATALOGUE ON APPLICATION. . <>... as 6 
Gg EePr . ud 
os — ous 2 i 12% | \ 
$2 B =, >. | s 8 \ | 
Ze A = zan|\o° | 
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: M || Base SE 
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Manufacturer of ENGINE LATHES 
s and Prices furnished ona 
Lowell, Mass., U.S. 


from 16 to 48 in. swing. 





graph 
tion. 





yyuittiitt 


tl 


GEO. W. FIFIELD, 








GEAR WHEELS & GEAR CUTTING. 


Send for Catalogue D. J. M. ALLEN, PRESIDENT. 
GRORGE B. GRANT, W. B. FRANKLIN, Vict-PRESIDENT. 


666 Beverly Street, Boston. 


KEY-SEATING 
MACHINES, 





J. B. Prerce, S"EcRETARY. 










AND 
: : or New Reduced PRICE LIST, Write to 
20-in. Drills a Specialty, : 
Our Key-Seating Machine TH E G. A. G RAY CO s 


will save enough in 60 
days’ use to pay first cost; 
no shop can afford te: do 
without one. We h 

now rea 4 BS et 


sycamore & Webster St., Cincimmati,0. 


Lathes, 


17 in. 





shipssens, vo Ke Seat. 20 in. 
Machines and 20-inck 
Drill. 8 Send for Photo. | 
and Catalogue, 24//x24"’ 
WwW. P. DAVIS, Planers, 80'’x30" 


NORTH BLOOMFIELD, iY 


THE BUFFALO STEEL FOUNDRY, "rer 


PRATLC & LETCHWORTH 
Proprietors. 





ORDERS AND CORRESPONDENCE | 
SOLICITED ! 


The Stiles Machinist Tool Crinder. 


FOR GRINDING LATHE, PLANER AND OTHER TOOLS, 
—MANUFACTURED BY— 


THE STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 
Branch Works and Office: 
203, 205, 207 Centre Street, corner of Howard, New York, 


Senntaguener. S 











APSEDIE 


J.M.CARPENTER P=niiilil Miliil 


PAWTUCKET.R.I. 








